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Determination of Organic Carbon in Water with TOC Analyzer

Munehiko MIZOBUCHI *, Sakae OKUYAMA *, Toshio SHIMIZU *
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Table 1. Effects of flow rate of carrier gas on peak area
with a Standard solution of 200ppm

flow rate of carrier gas (ml/ min)}

200 1756 150 125 100
av. of peak 36, 901 42, 744 48,612 59, 454 T4, 774
SD 132 140 327 - 326
Cv (%) 0.36 0.28 0.29 0.55 0.44

Range x10:Sample volume 30 #1:conc 200ppm

ETIRE (5S) ORI I VRT 7 409 —
AEA L.
COD~]J 1S (I0CELtsB= v A vkH
Vo oic k AEEEHERR) -1
HBRLIEE

1. F+ V7 HRANBPE—oBRCREITES
o ) T HREERN E— 7 TRIC T EEERD,
#EATable 1lRLE. FRALLEBRTCXIR
[ CHMieE TR h oD R B bR B E Lk, + v
) 7 H R CHFHEFRANRR T R e vicBA L,
EHELECR{ERERICE L E8 R Y- YL L
THAT S, 2O, F+ V7 FRFERE%100 ml/
min 6200 ml/min % CERELSETE— 7 @i
REETESARDIc L5, BERMEEL LI
BTN C— 2 EEBED L. L, SRR
TI0ERR D B L THiE Lz ©— 7 B OEEEFE W
THh0.28~0 5508 N TH -7z, 2oL+
)T HADORBIMGEL AR R EMTehET
BB ERY B B ABMMEC LD, Thic
R A -2 i3 vy — FIRERE A E— 7T
i ha{ i34,

2. BERBERTOTC, | CoERE

ABE A A T T O CBE% 20 #g/ml —FEEL,
I CHEF% 4.0 ~ 20.0 pg/ml OFFIA T 5 8L
T EHT, TCHEEH24.0 ug/ml ~40,0 sg/ml
5k HEERGHEEFRL, TC, IC, TOCOD
EREERN L, TOHRE Table 2 KR L. i3
#, TC, [ COFERETCEE 40.0 sg/mIkFIC
B 20.0 sg/ml OEEEEARVW: | IRBEET,
1 #sso 0 5 EIAE L, TOFEEERGLE.
HiMERBICELETC, 1C, TOCOAFER, %
TEHEPOTCEEREFIC I CEFRLTC—IC

BETOCRETL:®, TC, | CEREILER
LTEML B RIESDFETOCOERBEOEE LE
{43,

Table 2 imLickd EEBEEERVCHERL
ENBEORAERDOTC, ICE2EEL, TC,
[ COBEEICHd 2 REOHE ERDI LTS,
TC2pg/ml, 1C 4 pg/ml OBSHEETTC,IC
OEBMHSENFNIEH, 81.5FTH» AR
98.8 % ~101. 6 K DOFFENILH D, RBEFKPOTC,
I CHERCRE L CERHRLL bbb, L
ML, I CEBEHLO pg/ml OERMEH 3.5 pg/ml
THEEDBED 8.5 B TH-70i, ~3. REHKD
B © &2 ATHBIB~Z L, ICEE402g/m]
FERIAW A RERAEEEE (20.04g/ml) ©Ob
THNFOBEEKRYT 20T, TOLD IKEREHN |
BFE{ b LBbh5.

—%, TOCE TR & BEMmiErE (20.0
sgiml) @ 99.5 B~102. 0 BLEFEER MR 51
7.

3. BERoERYE

TC& I COBEHREZNTNL.0 ng/ml K&UF20.0
2g/ml DRESEREREFERL, TOBEDSD, 60,
40, 20, 0B 3 LY CBEBRETC, 1C%

JERLA HFRLUARBRICOVWTEATHOCY

E, ERERCEABE CHT 3 ERBEONAER
¥ Table 3R L7z, BERMBEICHT 3 ERM0H
BiETCH98.7~115.5%, 1CH99.7 ~113.5%,
TOCHOT.6~11T.5%BOCHBERTH ~#-0E, TCR
U 1 CASRS ISR O0F L L DB cH B ETC,
ICRU (TC—IC) X0RHETOCOBESLIR
F100%EVERMEHE S, NFUFOBEIC
153 L EBOBEE L 0 bERMEDH I T BIRES ¢



Table 2. Results of determination and recovery of TC, TOC and IC on mix solution

Standard conc.of TC and IC in mix solution (ppm)
(ppm) T C40.0 35.0 32.0 28.0 24.0
1C20.0 16. ¢ i2.0 8.0 4.0
TC  Stnd. of TC (40.0ppm)
av. of peak 47,960 48, 359 42, 884 38,910 33,899 28, 109
5D 142 323 196 65 143 238
CV (%) 0.30 0.67 0. 46 0.17 0.42 0. 85
conc (A)* 40.3 35.8 32.5 28.3 23.4
ratio (A/ TC) 100.8 99. 4 101.6 101. 1 97.5
IC Stnd. of IC (20.0ppm)
av. of peak 24,757 24, 751 19, 569 14, 926 9, 970 4, 358
8D 157 226 54 58 33 14
CV (%> 0.64 0.9 0.28 0.39 0.33 0,33
conc (B) * 20.0 15.8 12.1 8.1 3.5
ratio (B/IC) 100.Q 98. 8 100.8 i01.3 87.5
TOC conc (TC-IC) 20.3 20.0 20. 4 20.2 19.9
ratio (TOC/20.0) 101.5 100.0 102.0 101. ¢ 99. 5

Range x3:sample volume 40#1:mn=5
conc* :caleulated by standard solution of 40.0ppm (TC)and 20.0ppm(IC)

Table 3. Relationship between each concentration of TC and IC and peak area

concentration of TC and IC (ppm)

T C40.0 32.0 24.0 16.0 8.0 4.0

1C20.0 16.0 12.0 8.0 4.0 2.0

TC av. of peak 44,439 35069 26,482 17,920 9,534 5. 130
SD 31 171 206 136 148 84

CV (%) 0.07 0.49 0.78 0.76 1.56 1.65

cone (A) 40.00 31.57 23.83 16.13 8.58 4,62

ratio {A / TC) 100.0 98.7 99.3 160.0 107.3 115.5

1C av, of peak 22,447 17,903 13, 454 9,183 4,819 2, 5652
SD 96 64 60 22 72 44

CV (%) 0.43 0.36 0.45 0. 24 1.50 1.76

cone (B) 20. 00 15.95 11.98 8.18 £.29 2.27

ratio (B/1C) 100.0 99.7 99.8 102.3 107.3 113.5

TOC conc (A—R) 20.00  15.62 11.85 7.95 4.29 2.35
ratio * 100.0 7.6 98.8 9.4 107.3 117.5

ratio*: ((A-B)/ (TC-IC))



Table 4. Summary of TC, TOC and IC recovery experiments

TC TOC 1C
n found recovery found recovery found recovery
(add 90.0) (%) (add 90.0} (%) {add 90.0} (%)
1 94.0 104. 4 51.5 103.0 42.5 106.3
2 92.5 102.8 50.0 160. 0 42.5 106.3
3 92.1 102.3 50, 1 100. 2 42.0 105.0
4 91.8 102.0 49.5 99.0 42.3 105.8
5 92.0 102.2 49.7 96. 4 42.3 105.8
av. 92.5 102.7 0.2 100.3 42.3 105.8
*each data is a average of five measurements on each sample
n=5 shows five different samples
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tion (1975), p. 5b0—554.
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Effect of Iron and Manganese on Determination of Phosphorus
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Data Processing System for Water Quality Analysis with Personal Computer (1)

Color Graphic Display of Water Quality
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Comparison between logarithmic
normal distribution curves and
curves fitted by spline functions
(I} :Model of only fine particle
() ; Mocdel of only coarse particle
(i) :Model of mixed fine and coarse
particles
(A) :logarithmic normal distributi-
on curve
(B) :cumulative concentration curve
(C) :curve fitted by spline function
The scale of ordinates is reduced one
half for (A) and (C) curves
Small circles show cumulative concen-
tration
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Fig. 2 - Dependence of cumulative concentra-
tion and size distribution curves fit-
ted by spline function on the variati-
onoif minimum and maximum diame-
ters, Doand Dy
(A) :Cumulative concentration curve
(B) :8Size distribution curve
(1) :Dy=020pgm Dg=204am
(2) :Dp=0.10gm Dy=50gm
(3) :De=0.052m Dy=100m
The scale of ordinate is reduced one
half for (B) curve
Small circles show cumulative concen-
tration
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Histgram and size distribution curve
fitted by spline function for aerosel in
spring in Nara city
(A) :Cumulative concentration curve
(B) :8ize distribution curve
The scale of ordinate is reduced one
half for histgram and (B) curve
Small circles show cumulative concen-
tration

Fig. 3

Table 1. Calculated coefficients Ci and Cij (i=1, 8;j=1, 3) of spline function $(X) applied
to cumulative distribution curve and size distribution curve for aerosols in

spring in Nara city.

size-range{ &£m) Coefficients of spline function S(X)*

i Di Diyg Ci, Ciz Cia

0 0. 05 0.43 0.00 0.00 — 15.22 20.96
1 0.43 0.65 4.09 35.51 49. 64 — 68,46
2 0. 65 1.1 8.63 46,71 12.79 —126. 11
3 1.1 2.1 14. 53 32.81 — 73.65 149. 69
4 2.1 3.3 18. 56 26.85 52. 45 271. 15
5 3.3 4.7 24,17 78.78 212.13 —632, 17
6 4.7 7.0 33.06 99. 21 - 79.15 — 53.78
7 7.0 11.0 41. 77 67.00 —107.06 £19. 36
8 11.0 100.0 47.72 38.76 — 36.77 1t. 51

* 8(X)=Ci+Ci{X-X1) +Ciz(X—-Xi) 2+Ciat X— X 1)*: Xi=log 10(Di)

X=log1e(D) D :aerodynamic diameter



AT 7 A4 BRI IO AR TR S BB
WHEHELTL B0, WwhsBhiE UhR 754 VB
A BREEHE S L THWAES, WA MSRRE
AR E TEET S, Lichi-T, wbidklik
Bffha{ T3z ot s - TEBATHhHD
R R/PEDIL BB EDIOEERR LAY
hEH SN, 22C, BAREDIS LURPNRE
DOZELx B IBE R BRAE MRS L URE 2
HhR et B R T~
~ Fig. 2 @MAHZDIZ100, 50, 0a2mB LY

B/MEEDOA0.05, 0.10, 0.20 e m & LS H7:18
AORFEEEEE X CREAHhEER L. &K
BIRDIZE20 2 m & {FE L5 E 101 RIGEERO
DT—DOO M WA AME L, TORR, NES
FHBTRIBABTFOHEIL LS 1 o — 2 HsHIRY
HDTRT A VT L3RBT & IS0,
Lipl, BRNES0amE100e mDBE, MED
BREEFHEREEATERENIL, hovwhs b
Ciidp-7cDT, CORSWBOBEIIE, 2751
v B &k 5 RETREE AR & K ORISR O i
HEFTHBEVAS. —F, B/PMREDOSD.20
pmDIBE, KEATRMRICLPOESBE LS50
@, 0.054mEB LU0 10 MTRITE A EPHAHIL
{, A7 74 VERc L 2@EIIBETH -1, 2O
5, Mizohata 5510 L » THESA TV 2 E5E
ERETH 7. Lidi=-T, REHMI002mE oD
BFREELICSDEVSEETE, Ny 7T 9774
wF— R EN T ABTREMSE THIL o8
AEEAD. 032 MTHB LD HMEBREINT, &
FAEEEI0am, BMEE0.06xmEF 30OHR
| WBYTHBHEEA LN,

3. 70V ONESH

AT 74 sk BETEO AT TR VD
HESAMEO—FL LT, ZRTRBVTER (4
A7y F—tervyvrs—#RAVTHELLTT
oS ORES RS i, FHERF— IO T
aVBEDEX + &5 4% Fig, 3IKmLE. 2L
TTablel i€, BHLARAT S 4 BB RIEC

(=1, 2, ~8;j=1, 2, 3) &RLk. &
B, hESsHiRs LU e R b2 AR EEE, St
DRy —nitBLTRICER L. £, BRES

SUTMNERE3 - 2 TR LS IEASTERE 100 2 m,
BPREEZ0.056mE L. 272/ ORERAIT
DOTHEL BRI IR OIS .
g =
7o/ vONESHEEE 3ROR 75 4 v

ERGCTHT A TEERI L.
BHERN— v Ea—F—ERNB LT

LD, BOATHOAENNTT o/ VORI

ek ot flT 52 EBTES. UL

BHG, FHERRKEMAEER LEFRLFED—

ThHiHEZFELNEM, LY ERTRESRERDS

i, SABAF— VORERESERT HIULERD

5LEZOND.

u O®
FHFRICH - T, BIETAETEREAR LD
FESALSEENHMSEES, CCERERLET.
- BEIH

1) Lee, Jr. R. E. : Science, 178, 567~
575 (1972).

2) Andersen, A. : Amer.
J.. 27, 160~165 (1966).

3) WA B, BEFE— Sk, 24, 36~41 (19
75).

4) BEE M WEEMAE, 10, 121~131 (1969).

5) Mizohata, A.; Mamuro, T : Ann. Rep.
Rad. Cir. Osaka, 16, 8~12 (1975).

6) BER A, SMIERA, (RTEE—, ¢ KEEE, b4
BioKk - BF{bEE4E, 1982, 1040~1945 (1982).

7) 8RR - WEHLEUFAER, 8, 23~29 (19
83).

8) AEFak : Bit, 13, 1218~1225 (1981).

9) #R A, BE K, ME B BEBHREFO
RTRAN, 3kR, #1#, pp. 709~742 (1983).

10) #4¥63h, {EMERE : WEEW, 16, 339~346
(1987). '

1) Willeke, K. ; Whitby, K. T. : J Air
Pollut. Control Assoc, 25, 529~534 (197
5).

12} Kadowaki, S.: Aimos.
~43 (1976).

13) R, BFF—, FLhGE, GHEBE K&

Ind. Hyg. Assoc.

Environ, 10, 39



FUeEesE, 13, 280~288 (1978).

14) Hiciy, G. M. ; Appel, B. R.; Charlson,
R. T. ; Clark, W.E. ; Friedlander, 8S.
K. ; Hutchison, D. H. ; Smith, T. B. ;
Suder, J. ; Wesdowski, J. J. ; Whitby,
K. T. : J. Air Pollut. Control
25, 1106~1114 (1975).

15) Buicher, 8. S, ; Charlson, R. J. :
An introduction to air chemistry, 1st ed.,
New York, Academic Press (1972,

WA I R ASBROE, 1R, FRELER
A, p. 151~161 (1979).

Assoc.,

16) WHEZ, SRgLH: 277 1 YE#L 20k
A, 1hR, #@EMR, pp. 1 ~220 (1979),

17) KE&—, FErR#EL Rk 1 —+
7Y LEE (RRD, 1, AHERE, pp.
18~19 (1974},

18) Roesler, J. F. ; Stevenson, H. J. R. ;
Nader, J. S. : J. Air Pollut.
Assoc., 15, 576~579 (1965).

19) #4esfesl, WAMERE, FIIEE  KABRESS,
21, 501~511 (1986).

Control

Fwaid, SIAXERI0) X O—Etkr L, EEL .



HREFAETARER - $215 - He1EE

FREMICH T SBRRILPEFF 5L PEDNT

BOA X OH*, @

A e osh*, @8 NIl B OFE*
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Detection and Identification of Organic Substances by GC./MS Spectrometry (7)

—Leachate from Final Disposal Sites for Industrial Waste—
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‘Total Mercury Concentration in Commercially Available Fish Paste Foods

Munehike MIZOBUCHI*, Yoshimi KIiTADA *, Kikuo TAMASE*
Michiko SASAKI* and Yutaka YAMAZOE*

FENT, B, ANEAHRORER— v~ JEST, HF614E4 A~ 6 BichliRa w7 RAmME
DGM A R P 2R BT 3 BUEARDSE A LTI BRI R U 5 8 i & 2EBS 6 AT o0 TRIZKSRIIE RS
aFEhe L I

TR e PR B S c e ek B 43 0. 310 2g/g, 0.275 sg/g, 0.123 pg/g LKRREEOS VBN
HY, THL 3 REKOBIHER—EEROR—MRTH . LL, ChoRRDO@ERIBRES 005
pglg DLEOES T kRO IR 0,016 g/g (n=58) LFFE BN,/ —F, FHR Y B
ERA R ET0.008~0.036 ugig, ¥ FRVEC0.041, 0.052 ng/g OHASHGSENRTED,
B EEO LS P i FE R ) o noRkEBEInTV . O LS KTROBARYMREDI
S RE ORI EE SRS - b, THENZ 0016 ugig SI6L, — BORKER O IR
0.287 pg T 1), — HIRAMHURD 0.67 B TH -7z,

E s T, WMIGIE4 A~ 6 Al AT i apy i

FER B S NA KRNI A S A1 » RAEICIBA L aiteeikc 20 TRE L 2.
TS, KB ATENL ThbNTELOWE  ALLRBOmE' S 1) Rekd CHISHRE, 2)
MOBH THEH, DTLARAVBERRL—ROCE  THEIONRE, 3) BAAMIKE, 4) HEEE
B 3 RGO KRS ERIC DV TIHIBIME  SUEATE THTRE, 5) ZOMIIRETH 1.
57 Ic BN AED oh, MEHENTLL BBREELTEBEINTWRY Y U RU+ 7T 2
THAHAES &5, gucgiantd ¥ oawiis VEicou T, ERIRO 3BIERL DL Ty
SHam® ¢ i T ST ATV IAEMEN ARV RRF VS RE, #F 2KV TIE
bt s, LoLl, ARERMROL S ICEREN L.
TLARTREFA TV SREHERIC VLTI 2. AERHE
AT O EnH Hh, HIROMRIT-OU TETEL M LSRN L 0iT- . L, BT
BAAT - Fo MG RS S, BRIA (S 5 fe b —EREEA TR L. §1hs5

SE, MARNRS (R L, (Y —€— 94Kk MOS0 #BIKE— Fic kD, BREMAR
¢) HRBFATHARRBIBEOFMURERTE W TRIES Y, 0,288~ M YBH Y 7 AEH (5
F7540, BRAORENGRIGRNE, WACHES B 0nsA A v € Iy — 2RTKEE
AT B2 ) GIROMERECOREELbabYE KLk, 4 ¥ €Y Ty - ONERE 10 E gD -

i

THBELI-OTHESETS. ML, d0BERE Fo+oaT 3 ViR . 0ol &
WEHE 0F0.0029 &7/ oy o u koL A EHES. Onl 20 23k
1. BEHERUER ESBRTHEARAMIB LA, MEHA — ML 0

ZmE, I, RKIEEHTROKRTER —— 315 ol%& 2[5 (&F2.0n0) L, 70 odns iy

* AR _g—



BRI L DABEL 2. ik, AREEROEE
EZi4.8% (n=18) T, EMBRIER0.00548/¢g
&L

R
1. MAPOBKEBRE

ERPIEE S OEHENSKRBERURSE, HE
i, EaEEFEIERLE:, AELALHRBORER

YARERIBBEr AR 0. 05 ug/g BT T »7ois, £ ofhd®!
SRS 0. 310 ag/g T, 0.20 pg/g Bl @
#9533 i (F—BEmch-—#a®) TH-7.
zhiestl, MBoRSMA0.149 ug/g (FERFEE
B Th-oLahd, Wh3FT 0.025 ug/g, A
~2A,0.051 pgle, BMFIFT 0.029 2g/g & ThD
BEELERETH 7. —H, TOMOBROPT
e bt BEAIATVE 3REOBKIRERE
750,20 uglg BLETHY, =OFEIEAH0.095 #g/g
Th--LARTFRS0.03 ug/g BT TH-7 . £
fo, FOMOMBDPTEPI0S, T UEHSHERHS
RO RIS R OTTED | ik GARERBEE0. 149 2g/E)
DX S ITIBIKERIEE A 0. 05 sg/p PLEOBRIS &RV
SIS DRG0, 016 4g/g TH o7z,
2. BEERUBRUEERETOEKBIRE

3 BLEETAMEA LT R R ) B RO SIS RE
TORKBEE LN FBORKRT2EEREL, £0
BRAEZ2ICRLL.

R 2 ) BohO@kRREFSRERET, 24E
CalgfcsbETmOIcL b RED, Ry VY IRVEBT
0.008 ~ 0.036 ug/g THo1z. F7F X ) BEHER
LTVt ANEROATHY, BRERE
140.041, 0.082 ug/g TH-to. 1o, ABERT
RRrvozYBEELCHERL, ThictsFxY
BEESLTHE LTV,

—7, SIEIRIR COMKRBRE B CER Lok
i, FRIR ) Bickis, B, (RS EaRmeE
FamicE o L TRQORBICER T 2HOrRIGE
oo, BSYEE AT OHRS | REOBED 0. 022 4g/g
TH-1UARET0.012 sg/g AT Th - 2.

3. EREEL KRR

WEoIERKICEERS N TOREREMOEHEN
TWi-REE, 75, FF, NE, =V, FFIA,
A9y, PEOAOTEHETH /2. 2 70DRYED

F1 AAEBSHORKERE

MRERERE (2ge)

N i "

g T W BANA Ry gy TOfl
1 0.017 0.015 0.051 0.024 0.009
2 0.018 0.013 0.016 0.012 0.015
3 0.008 0.018 002 ND 0104
4 0011 0.011 0.021 0011 0013
5 0.008 0.018 0.039 0.011 0.007
6 0.008 0.013 0.018 0.014 0.012
7 0.012 0.013 0.021 0.013 0.009
8 0018 0.016 0.018 0.006 0.082
9 0011 0.019 0.038 0010 0.275
10 0.016 0.149 0.016  0.310
11 0.0%5 0.018  0.213
12 0,017 0.015
13 0.016 0.029
14 0.013 0. 006
15 0.011 0.023
16 0.008
17 0.013
MAX 0.025 0.149 0.051 0.020 0.310
MIN 0.008 0.011 0.016 ND  0.007
AVE 0.014 0.029 0027 0.013 0.095

#2 FER Y SR UHESETORKERE

BIKSBRE (g /g

BT FX =Y & )
(Ao 7 F)
A 0.014 0.052 0. 012
0. 008 0.041 0. 011
B 0. 036 0. 022
0.019 0. 012
C 0.020 0. 008
0.012 0. 006

APEASNTHEORSMROB.TECH- 2, T
NEADBIR TR, #30R Y BicfhoBDR ) H%
BETED, ~E, Y70 2EEMEE LI THAD
(315.3%TH - fofuld | FEO R Y BAHA SN TEH
O, JFHE.5%, ~NEMBIH, TVHLIE, ¥
FOAMRLIL2BTHot. BB, 17y RUPPEDA



DAY BOLHTHEXNTHROR TR L2.2% T
Hoio.

# 5 OAHDEHEXN TV IO, 1% Tdh » f-LiH
BRI ISBE TRk &b, ERL TV EEE
X RIS ORI O ERITED - 1.

5 B

AP S OIS AR R ) St B, (k¥
FEEEES A INA T B B L L, fEE,
BT SOMIEMATHSEST S, CokSiIclE
FEF BB TH b1, HRENTHRNILERE
ToEsFE T, Kot bEEmEdCRs T
fo. UL, BlETHBEDAL o FE, Mk, &
BHEROMBESEIICE,, HEAFRA—N-RE
OIS ES TIIIEFICIEACY A BEMENTI~11
kL, SIERLFEIME LS S 2 EIEERN
Bzt » TH®,

WO RRESNTOERMEEICES L,
HahTWwiz VERA 7R Eod0s Tl
ENMEBERE, 0L Ty 502 ) EhfERE
NTHY, BREEDBE NN E, 77, =V, ¥
FuAgEp—FogHsh TV CheERELT
HHINTOEAER OV THREINTH 2RKERE
OEBERIICT LD, L0 T, TVRETN
TR SRR OEIiin 0.09 pg/g AL TH -1
PAUE, WEFNG0.05 ue/g LT ELERETH -2

F2WRULEE 2 Y GhORKEEEH0.036
sglg BT Th-the kb, FRELTHERS
NTV ARy Y 9 FshiegEh T 2K REER IR
iTlEoD, —HBhoffEs @ TEEL Ty 55
T, REBRUZ ) BORESISICLVEHELSLL
HFMEND. BHEORER R Y S i#30me/g
Oy ERTTIREENTEY, WEBETY o
RS W BSITid, R Y Bicil, &, k¥
PeRREMEINS N AT Stk D, FRIGShEFE
A1) Shd i o BEMEEDGE T TR T A EHEL
TWG . Ff, F2IGRL AIERERTORKBRIEE
e B & ERET iz 3RV = ) B DR D#45~-60
BThotel LD, BER Y ShORKIHRE DR
LS EmG DS L1 A S . i, SEHRA
R T 62 (R o TR SREIAT A 0. 05 pg/g BlED
B ARR D fo RIS 0.016 ug/g Th -1 &,

3 IFfuhokukREE

HAGRIBE (zg/g)

foE g i o] $M§m%%
~E 0.04 ~0.37 0.147 FE#fk
0.19 W=l ®

0.08 ~0.09 M »

Ty 0.01 ~0.22 0.092 FEiifth 2
A7 0.01 ~0.15 0.027 ¥ 2
0,001 >~0.180 0.027 &EA# ©

e 0.02 ~0.03 0.027 X2
0.027 ~0.089 0.051 EAfE®

FE AT 0.03 (oM

M AE LA v w5 7 HORIKERBIED
LARIRhOBE &EE LESET, Bathoi
KEBEENET I —H Lz bitky, SEH
2 Lo P B Y S o K SRS R MAERE L T
BBBOMRFMEENALS .

—%, #10 *20f” ORGSO RTHIBKEH
BEHI0. 275 pglg, 0.310 ug/g, 0.213 ug/g G
oW T, E—8MEFTHESNAFR—HET,
SRR s L TO A EREEIG, 8t B,
i, B0A, PEF0ETH-F. SEAKL o
WRcic HI0E, B, W, &5, ADAEEAL
RIS S D, BAGRBE LIRSS L EEN
ol ®T “PEVS” RDOKEBENERS .
LaL, 2% bhORkBmeE i N DI 0,01~
0.01>% o#dhid 0, SEO LS ERBIBESE
LA K S BRI S cd B L L ETE NS
7.

A EO KDY ERH A RRRR - L THEE
50kg DREAD 1 BRSO # F ko8 EHHEHEIREE
#0.17ng & L, BEEORATEEHRNUERE L L L
TRED shi. $8b5, BREAORMEORIRE
17 ORSEELALLER KA 108.9 g/day
AL, AR O A FREHEEEIL 0.175g < 762.3
E(l08.9 g X Tday) =0.223ppm &0, X F
FREEOFREIE 0. 3 ppm BUHIKETE 0. 4 ppm HERE
ahi-. ZOBRKIE 0 4ppm RUEMEOEER
B 108.9g & b, #ukéRe 1 AR REREZR
HhBE43 g L35,



FHBE N £ 5 & MAHBRO | RERERE,E
IEC5.08, DEETL0g, HH{H3 2, EA
NALTegDEFHI4.99 EHELTH S, TOHE
1R U o A s D th o SEIgRkRIBE 2 Al v T,
ABRNHRLE LD ] HFRRERD 5 £0.2872 9 &
h, COEKERE 1 BRARED). 674 Y
¥5.

20 &5 ICARFSEEh S IBET AR EITIEY
KR ThH D, KEDEA~NOERRO AL S Bhud
BRERGRESUAERD I DEEL L. L,
i IF AR ERINE AL 0.310 g/ LBIBE OB HH
St b Xy, ZOREFBESH,ITTELLELIC,
SSL T R R AR, AR L B R ORKIRENE
RS §ALBELHDH S .

FREATI KA, BER ) BRCNEAIET
ORBAECREL TS 0T L BEEES LUME
BRucEHW L LET.

X #

1) TS REEHERRRE | RAE0S (HfdeeE

71 R236).

2 ) E#iEAMHh . afizk, 23, 388~302 (1982).
3) Hrhz gk - F.E, 15, 390~393 (1974).

4y il wEd : @k, 18, 86~97 (1977).

5) ME 4, fTREM, FEEHEX SRR,
30— 1, 137~139 (1979).

6) EAELTAL M) | BEAMEITRRE, 15,
5558 (1985).

T) fhasigh - s, 18, 62~T4 (1977).

8) MArhZiiflh : WL, 18, 75~85 (1977,
9) MBHAN, BHFEFK, WAKBILE 84z
Fe= a7 (1078) thoiapkibibe .
10) WEHIRE - BN, 34, 153~166 (1987).
11) /REEFFHFSCERLS  ANESOELR - BHC
DITIEDNT, (AR, 3~10 (1973 T H).
12) st s RERRTET SR, 10, 252~
253 (A FOSSEEH).
13> Hthz Hefih ; frihzs, 14, 196~201 (1973).
14) HPAF, AL 76 REE A8, 38, 241~
258 (1985). '



HREHETRHER - §215 - BIc1EE

Effects of A Mercury Ore Refinery on A River

An 11-Year Survey of Mercury Concentration in Freshwater
Fish, Algae, and Sediments of Uda River

Munehiko MIZOBUCHI*, Kikuo TAMASE *, Yoshimi KITADA *
Akikazu HASUIKE *, Michiko SASAKI*, Yutaka YAMAZOE *
Kunitoshi ICHIMURA ** and Takeshi TANAKA **

A program was started in 1971 to evaluate the effects of waste water from a mercury ore
refinery on the total mercury concentration in river sediments and extended to include fresh-
water fishes, and algae in 1973. Seven kinds of fishes, one type of algae, and sediments
were collected from the Uda River. Over 1l years, the samples examined numbered 1,670
for the fishes, 115 for the algae, and 222 for sediments.

Total mercury concentration in fishes differed with the iype, being lowest, about 0.2x¢
/9—0,01%¢/g, in ayu and highest in dark chub, ranging from 2.0#8/5to 0.08xg/9. Total
mercury concentrations of all kinds of fishes and of algae have been decreasing gradually
at each sampling site. On the other hand the total mercury concentrations of sediments
have slightly showed the decreasing tendency during the terms according to the average value.

The authors concluded, however, that there were no remarkable effects of the mercury from

a mercury ore refinery on the health of the residents.

INTRODUCTION

Mercury concentration of food have caused
serious health hazards in Japan in the past few
decades. Tragic incidents of mercury intoxi-
cation have also occurred in other countries,
the largest outbrake being in Irag in 1972
where there were more than 6,000 victims, 450
of whom died In another incident which
took place in the United States, eggs were
contaminated with organic mercury? . The
former incident occured due to accidental con-
sumption of seed grain treated with methylmer-
cury or ethylmercury fungicide and the latter
was due to chickens being fed seed grain
treated with a mercurical fungicide.

Another significant social problem is en-
vironmental pollution by mercury as evidenced
by its presence in river water, sediments,

blood, human hair, and other samples. Studies

are being conducted to evaluate the effects of
mercury not only on the environment, but also
on human beings. Under such conditions, a
pregram to monitor the mercury level in sedi-
ments of Uda River was started in 1971 to
evaluate the effects of waste water from a
mercury ore refinery in Nara Prefecture. In
1973, the program was extended to include
samplings of freshwater fishes and an algae.
This paper describes our findings on these
fishes, algae and sediments over the past 11
years.
EXPERIMENTS

1. Chemicals. All chemicals were of rea-
gent grade obtained from Wako Pure Chemi-
cals Co., Ltd., Osaka, Japan. The standard
mercury solution of 10.0#g/9 was prepared by
dissolving 135.4mg of HgClz in enough chloro-

form to make the volume up to 100ml. The

* "ood chemistry section ** Environmental chemistry section



standard solution of Q1xg/nl was prepared by
diluting 1.0ml of the 10.04g/nl solution to 100ml
with 0.002% dithizone-chloroform solution.
The 0.2% KMnOa4 solution contained 2 g
of potassium permanganate in water in 45ml
of conc. Hy8504 with enough distilled water
The 0.2%

dithizone-chloroform solution had 0.2g of

to the volume up to 1,000ml.

dithizone in enough chloroform to make the
The 0.002% dithizone-
chloroform solution was prepared by diluting
1.0ol of the 0.2% solution up to 100ml with
chloroform. For the 40% hydroxylamine hy-

volume up to 100ml.

drochloride solution, 40 ¢ of hydroxylamine
hydrochloride was dissolved in water and
made to 100mi.

The cystein sclution contained 1.0g of
L-cystein monohydrochleride monohydrate,
0.775 g and 12.5¢ of

sodium sulfate in enough water to make the

of sodium acetate,

volume 100m!.

2. Procedure. Measurements of total mer-
cury concentration. A 1.0¢g sample was weigh-
ed in a porcelain combustion boat and burned
with a gas burner in a quartz tube under a flow
of oxygen (1.0 Vmin) . The resulting gaseous
mercury was absorbed by a potassium perman-
ganate solution. This solution was transferred
into a 100ml separatory funnel, and 1.0uml of
hydroxylamine hydrochloride solution and
5.0 ml of dithizone-chloroform solution were
added. The funnel was shaken vigorously {or
about 5 min and 1.0ul each of the chloroform
layer poured into three porcelain combustion
boats. The chloroform was evaporated and the
amount of mercury in boat was determined.

3. Measurements of methylmercury con-
centration.
500u! plastic bottle, 20ml of conc. HCl was
added, and the mixture was left standing over-
Next, 10 9 of sodium chloride, 50 ml

A 10.0¢ sample was placed in a

night.

of water, and 50nl of benzene were added and
the mjxture was placed on a shaker for 16min
and then in a centrifuge at 10,000rpm for 10min.
A 25m] portion of the benzene layer was taken
into a 50 ml plastic bottle and shaken for
This
mixture was left standing for 10min, then cen-
A 3.0ml por-

tion of the cystein layer was placed in a 50ml

5 min with 10.0nl of cystein solution.
trifuged at 15,000rpm for 5min.

separatory funnel and shaken with 2nl of 6N
hydrochloric acid, after which 5.0ml of benzene
was added. The mixture was shaken vigor-
ously for 10min and the methylmercury concen-
tration of the benzene layer was measured by
GC.

4 . Apparatus. Mercury analyzer units
consisted of Shimadzu Mercury Analyzer UV-
201, Shimadzu Vaporizer, and Shimadzu Recor-
der UJ-125MU from Shimadzu Seisakusho Ltd.,
Kyoto, Japan. The concentration of total mer-
cury was determined under the following con-
ditions : wavelength, 2536.5nm ; flow rate, 2.0
1/min ; burning time, 30sec. ; recorder sensitivi-
ty, X 2 ; and chart speed, 1.25cn/min.

Methylmercury was measured with a Shi-
madzu GC-3AE equipped with an ECD and a
1 m glass column packed with 20% DEGS-
Hg.

5. Terms of investigation. Monitoring of
the concentration of total mercury in water and
sediments of the Uda River began in 1971 and
the program was expanded toinclude fishes and
algae in 1973.

6 . investigation area. The area investi-
gated is located in the southeastern part of
Nara Prefecture, as shown on the map of Japan
with the schematic map of the Uda River and
its branches, including the sampling sites, in
The Uda River flows through

Mie and Osaka Prefecture, where it is known

Figure 1.

as the Yodo River, and runs into Osaka Bay.



The sampling locations on the map were se-
quentially numbered from the lower reaches of
Site 3 is a lake

which was created by the construction of a water

the river to the upper ones.

reservoir in 1974.
A mercury ore refinery had been located at
Site 10 until 1974,

famous mercury mines in Japan and the refin-

This area had one of the

ery at its peak produced about 42.7 tones per
year from locally mined ore and algso imported
ore. Waste water from this refinery had been
exhausted into the Uda River at Site 8 with
a exhausting pipe.

7 . Collection of fish species. Seven
fish species, ayu, silver crucian carp, pale
chub, pike gudgeon, dark chub, black stripe
gudgeon, and carp,wereobtained from the sam-
pling sites shown in Figure 1 . After meas-
urement of their length and weight, the fish
were frozen in a refrigerator at —15°C untill
analysis. One set of data at a site contained
five data on the total mercury concentration
for each sampling site.

Large specimens such as ayu, silver crucian
carp, and carp were filleted and the filiets
were then homogenized. With the smaller fish-
es, the head and internal organs were removed
from the edible fish meat, which was then used
for analysis.

Three sedi-

ments samples were taken from Site & where

8 . Collection of sediments.

effluents from the mercury ore refinery were
eliminated into the Uda River. Other sediment
samples were obtained at about 150 m upstream
and about 460 m downstream. Sediments col-
lected from the bottom of the stream were trans-
ported to our laboratory in 500ml polyethylene
bottles, dried at room temperature, passed
through a testing sieve of 9 mesh/inch and
analyzed.

9. Data processing system. The data pro-

Figure 1, Schematic map of the Uda River

and the sampling sites

cessing system used to calculate the analytical
results and draw the figures was composed of an
NEC personal computer PC-9801 with neces-
sary peripheral units and an Iwatsu plotter
SR-6602.
RESULTS

1. Sample numbers and fish numbers.
Table 1 summarizes the number of fishes and
algae collected from the Uda River and the
number of samples analyzed from 1973 to 1983.
The most common fish was the pale chub of
whick 21,877 were counted and the sample
numbers of the fish analyzed were 530 during
the term, this showing that the average {ishes
counted and analyzed on one sample were 41.
Thus, this type of fish accounted for 20.7%
of the samples and 47.7% of the fish popula-
tion., The average fish population per one
sample anelyzed was over 11 fishes on all
kinds of fishes except only the fish carp.

2 . Concentration range of total mercury.
Table 2 shows the total mercury concentration

ranges and arithmetic average of the fish and



Table 1. Total number of samples
collected for mercury analysis
during 1973~1983

Table 2. Mercury concentrations range
of each type of fish and of algae
during 1973~-1983

Fish typs No. of I\.IO' of Typs of fish Concentrati-on (mg/g)
samples fish Max. Min. Av,
Ayu 205 2,278 Ayu 0.20 0.01  0.058
Silver crucian carp 315 3,924 Silver crucian carp 1.49 0.12  0.469
Pale chub 530 21, 877 Pale chub 0.83 0.06 0.217
Pike gudgeon 195 5, 434 Pike gudgeon L07  0.16 0.458
Dark chub 310 9, 707 Dark chub 2.00 0.08 (.319
Black siripe gudgeon 75 2,447 Black stripe gudgeon  1.08 0.14  0.465
Carp 40 47 Carp 0.61 0.03  0.208
Algae 115 115 Algae 0.33 0.00  0.056
Total 1,785 45, 829

algae during the 11 years. Dark chub, silver
crucian carp, black stripe gudgeon, and pike
gudgeon had high maximum concentrations
of total mercury of over 1.0#g/g while ayu
had a very low one. The fish, whose total
mercury concentration was very high, had &
very wide concentration range. The ratio of
the maximum concentration to the minimum
was about 7 to 25.

3. Change of total mercury concentration
in fishes at individual site. As not all types
of fishes could be regularly obtained from
every sampling site every year, the most
abundant silver crucian carp and pale chub
were chosen for longrange comparison. As
shown in Figure 2, the total mercury con-
centration in silver crucian carp varied
widely at each location and increased grac-
ually from 1974 to 1981 at Site 6, 7 and 8.

A very interesting phenomenon was obtain-
ed at Site 3 where there is now a lake. The
concentration decreased rapidly from 1974 to 19
77 but the maximum and average concentrations
rose each year after that.

With pale chub, the maximum and average
concentrations decreased remarkably at each

site year by year with almost no difference in

the concentration among sites 1 to 9.

4 . Changes of total mercury concentration
in fish by year. Each get of data for each lo-
cation was from five samples and the maximum,
minimum, and average concentrations were cal-
culated for each type of fish. The values dif-
fered at each site for each type.

As shown in Figure 3, black stripe gudg-
eon from Site 1 showed very high total mercu-
ry concentrations levels at the beginning of
this program. The level decreased rapidly for
about four years to about half of the initial
level, then the decrease became gradual.

At Site 3, the total mercury concentration
changed irregularly from 1974 to 1980 and then
began to increase very gradually and steadily.
At Bite 7, the concentration decreased gradu-
ally from the beginning to 1983 and no marked
difference was noted between the maximum and
minimum concentrations.

5. Changes in total mercury concentration
in the sediments. Figure 4 shows the changes
intotal mercury concentration during 1971 to 19
83 in sediments at about 150 m upstream from
the site where waste water from the refinery
had been eliminated intc the river, around the
elimination site, and at about 450 m down-

stream from it. The maximum and minimum
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Figure 2, Site differences in total mercury
concentration in {ish
A :silver crucian carp, B: pale
chub. 1974, (0 ; 1977, @; 1981, A ;
1983, A

concentrations showed a very wide range.
The average concentration, calculated arith-
metically, did not decrease markedly after the
reflinery installed waste-water treatment facil-
ities and finally stopped production in 1974,
Only in recent years has the concentration
showed & decreasing tendancy.

The downstream site had higher average,
maximum and minimum mercury concentra-
tions than the elimination site. The range
between the maximum and minimum values
1976 to
1982, with the maximum value being 16xg/g
in 1976.

The sampling site about 150 m upstream

was very wide especially between

from the elimination site gave low mercury

r
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Figure 3. Changes in total mercury
concentration in fish by year
B black stripe gudgeon at Site 1
O :silver crucian carp at Site 3
A ;pale chub at Site 7

concentration levels of about one-third to one
-fifth of those at the elimination site and also
showed a steady decrease in the concentrations
by year.

6 . Relationship among mercury concent-
rations in fish, sediments, and algae. To clar-
ify the most important factor affecting the
total mercury concentration in {ishes, multiple
regression analysis was conducted on the fac-
tors thought to affect the mercury concentration
in the fish : year of collection, length, weight,
total mercury concentration in sediments, ig-
nitionloss of sediments, and total mercury con-
centration in algae. The calculated results
for data from 1977 and 1981 are shown in Table
3. Multiple regression coefficients on pike
gudgeon and dark chub were 0.935 and 0.932,
respectively. Positive correlation were found
for the fish length, the fish weight, and the
total mercury concentration in algae for these
fishes. Pike gudgeon showed positive corre-
lations for almost all factors, except that of
ignition loss from sediments.

7 . Ratio of methylmercury to total mer-



Table 3. Multiple regression analysis to determine factors affecting mercury concentrations
in fish. Multiple coefficients of correlation were calculated by personal computer

to be positive or negative

Fish code
2.5 3 4 5

Sample number 15 55 30 20
Multiple coefficient of correlation 0.612 0.748 0.935 0.932
Constant + + - +
Year - - + -
Fish length (cm) + + + +
Fish weight (g) — - + +
Total mercury in sediments (£4g/g) - - + -
Ignition loss of sediments (%) - - - -
Total mercury in algae (zg/g) + + + +
Fish code: 2, silver crucian carp; 3, pale chub;4, pike gudgeon ; 5, dark chub.

20 - DISCUSSION

Nara Prefecture was one of the major mer-
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Figure 4. Changes in total mercury concen-
tration in sediments by year. @,
at mercury elimination site; A,
at about 450m downstream from
the site, I, at about upstream
from it.

cury. [If more than 0.4ug/g total mercury

was detected within a set, the methylmercury

concentration was also determined for the five

The ration of the

methylmercury concentration to that of total

samples in that set.
mercury ranged from 0.37 to 0.97 for 69
samples, except for ayu. Average ratios were
0.73 for silver crucian carp, 0.68 for pike
gudgeon, and 0.66 for pale chub, dark chub,

black stripe gudgeon, and carp.

cury mining regions in Japan and many small
mercury mines and a mercury ore refinery
Then,

there was much concern of mercury pollution

were located near the Uda River.

of the environment and its adverse effects on
those living and working in the mine areas.
Many kinds of environmental and biological
samples such as river water®, sedimets® ,
fishes®, human hair and whole blood®, soil
and unpolished rice®, and atmosphere air
samples® have been used to evaluate the eff-
ects of mercury on the environment and
human beings in these areas.

Then, we have been investigating the mercu-
ry conceniration levels in seven kinds of {ishes
and algae in the Uda River for 11 years.

The effluent from the mercury ore refinery
had been exhausted into the Uda River and the
company had ireatment facilities to reduce the
mercury contents in the waste water, after the
environment problem especially on the mercu-
ry pollution had become one of big, important
social problems in Japan about 17 years ago.

Then, total mercury in water was seldom detec-



Table 4. Comparison of total mercury concentrations in whole blood based on literature

v values,
Males Females
(ng/g) (ng/g) Source
Residents in Nara 28+ 12 26 £ 17 Umoto (1980) ®
control group 33+ 20 33+ 28
Fish-eater in Tokyo 65.7+23.7 Nishima (1978}27
control group 32.44+13.3 26.0+8.7
Metallic mercury workers 104 Yoshida {1976)!®
control group 25 20
U. K. fish consumers 8.8 Sherlocl (1982)14)
Canada fish consumers 6.7 Dennis (1975)'%)
Washington urban population 8.1 Gowdy (1977)1%
U.S. A 20.2-0.9 Englender (1980)%°
Occupational exposed group 10.0 0.9 Lauwerys (1973) '
control group 6.5x1.1

ted in the river water after except in water
This phe-

nomenon occurs because the finer the particle

samples collected after heavy rains.

size of the sediments become, the higher the
total mercury concentration rises® and also
because the water contained much suspended
solids and fine particulate matter,

Sediments collected at 14 sampling points
of the river had a mercury concentration range
of 0.085—3.20#¢/¢ and their average value was
1.19 #9/3% .

centrations were 0.1784¢/9 on mud samples

The average total mercury con-

from the mouth of 91 rivers in Japan® and
0.14 #9/9 on the samples from upper stream
near the mountaini®? and their maximum
values were 1.68 and 7.744/9, respectively.

Then, this Uda River had higher mercury
levels at almost one magnitude than the av-
erage concenirations of rivers in Japan.

Futhermore, some of the mud samples collected
at near elimination site had much more high
mercury concentration than the others of this
river, the maximum mercury level in past 13

years being 164g/g in 1976. Figure 4 showed

that the mercury concentration in sediments
varied with the sampling points within a
limited area especially at about 450 m down-
stream from the elimination site.

The mercury concentration in fish will dif-
fer from the living circumstances such as water
quality, the flow rate of water, sediments, and
algae as a main factors of food chains of fish.

I As the equilibrium concentration for mercury
was reported to be 244¢/9 on crucian carp in
this river® , the fish can accumulaie up to

through the food

chains if the environmental mercury concentra-

this concentration level

tion increases. But the f{ish ayu does not
ingest much mercury through food chains,

because the fish lives only one year in the
river and lives in clean water. The average
total mercury concentration in the fish was
0.05819/9 throughout 11 years and there was
no difference on the concentration level. The
average value on the fish ayu was at about
75% of the average of the mercury content in
commercial fresh fishes of 543 samples analyzed

during 1973—198011%, this showing that the



Table 5. Comparisen of total mercury concentrations in human hair based on lirerature

values.
Males Females Source
(nglg) (uglg)
Nara mercury workers +4,3 Umoto (1980)“)
Residents of mining area £2.3 2.4+1.6
Control group of residents 4.4 £1.5 2.4%1.3
Residentr of Tokyo Nishima (1978)'?
Fish-eater 15.274+6.89
Control 5.58+1.98 2.97x£0.95
National survey (I) 5.42 4,62 Kozuka (1572) ™
National survey (1I) 8.7 5.5 Takahashi (1976) "
Papua New Guineans Kyle (1982)20
Lake Murray 18.0+ 7.8
Suki 8.3+ 5.8
Rumginae 3.2+ 2.0
Los Alamos residents 18.0 18.9 Nord (1973)%")
— 29.6 Nord i1973)%"

Pasadena residents

fish has very low mercury concentration.
The gross weight of the total fishes taken
from this Uda River was seven ton per year
in 1982 and the ratio of the weight of the fish
ayu to the gross weight was almost 45%. It
was not clear in detail on the consumption of
the fishes taken [rom the river except the
fish ayu, because some kinds of [ishes were
directed not to eat.

The whole blood has been used to monitor
the mercury level ingested into the human body
and the human hair indicates that when and
how much mercury was ingested by measuring
the mercury concentration in the hair accord-
ing to the hair length.

Table 4 and 5 showed the total mercury
concentration in whole blood and human hair,
respectively, with the results based on litera-
ture values. As shown in Table 4, the total
mercury concentration in whole blood of
Japanese people was much higher than those

of the other countries. This difference would

be occured by being eaten much f{ishes by
Japanese people and could be cleared by the
evidence of the report of Nishima'®’ on the
difference of the average concentrations of
total mercury in human blood of much fish-
eater subjects and control group. It could
be estimated that the total mercury concentra-
tion in whole blood on the residents and the
control group in Nara was in the range of the
control groups reported by others in Japan.
The average concentrations of total mer-
cury in human hair reported on Japanese peo-
ple were54249/9on men and 462#¢9/9on women
on 230 samples in 996 subjects collected in
Japan (average 502#9/¢ by Kozuka et al.!®
and 8.7 #£9/9 on men and 554¢/9 on women on
154 subjects (average 6.4%0.4pug/g by Taka-
hashi et al.1®. the

average conceniration of total mercury in

As shown in Table 5,

human hair of Japanese people exists between
54—8.7#g/g on men and be}ween 46—55 gl

on women, these values being slightly differ-



ent among researchers. Then, the concentra-
tion levels in Nara, of course including mer-
cury workers shown in Table 5 who had much
higher mercury concentration in hair than
the control group, could be included within
the average concentrafion range of Japanese
people and were at from the half to sixth of
the levels at which man ate much fish in
Tokyo. Thses values could be estimated to be
almost at a average level of national wide
surveys in Japan and did not show the eff-
ects of the exposure of mercury vapor to mer-
cury workers, although they had higher con-
centration of mercury in hair than control
group in Nara.

In conclusion, we have been investigating
the effects of mercury ore refinery to not only
the environment, but also the residents around
the Uda River, by measuring the concentration
of total mercury in fishes, sediments, algae,
and biological samples and by comparing the
concentration levels in human blood and hair
measured by others with the literature values.
We have concluded there was no remarkable
effects of mercury ore refinery on the resi-
dents and this monitoring program should be,
however, continued to find ocut the any change
in future.
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Determination of Cyanogenic Glycosides in Japanese Apricot
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L, #4/—n®&RELLE, 0.05MERF 1 oL
B0 ZMATRRDE Y, CeA T 4 iAWMT
Z.F5F, AT LAERSmIICTHALL®K, T2
POk (1D 9) OERICTERL, 2510 ml
&dh. TOEE0s ]l FAPL CikEALTFRDE
HrERET >,

HP L CillliE 54

A7 & LiChrosrb RP—18 (5 u#m)

4 mmi.d. % 25¢cm

719 L0REE - 40°C

BOE : 72 b= b Y —rk (11:89)

- 0.6 ml/min

AEREE : 210nm
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1. BEEOBRH
DA & - EEHEHP L CItE A LT
HIEREETH - Fohd, METOAm, Prid{EEE
Thy, £, EESHICE 3 ETINE— 2517
o7 b bicliEHG B0, ZhoDEBEDLLTLE
W ARMTCsH 7 AL AHIABERFALE. &
DT, BT (R #2~52 e THET
BIEEIERE T E— 7 PRI HBED £ — 7 % v
FTUEAC L SEREOAN, ProfllEsER &
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X, B, TOCeh T LB EZHSHT A0
F— LD R LD ITEE T - 12,

HPLCOEIE &M, HalE oY OFHICH -
b8, ToBELNsuTr X3 A0—HlEFigl
ICRLE, E— 2 @Sk BRMBITZAm, Pré b
0.1~ 2 pg THEEESTL, REBREIEEDDE
EELT, 2&iC4ppm TH-1-.
HEEHcERREEDL, BRERET - #ERE
Tablel iR L#. Am, Pr& BRI 0T
VEHHLNIH, AmidMBEI L, Pridoss ik
DRIFISERME N,

2. ERER
3 I 1 : T
= ;
-___:. A :_?L..o i B :
— — 2 : :
Pr - i
- Am
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: &g
v : r=3 R
— :
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— : Amib
h T v i iy
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N - o 1, T i
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Fig. 1. Liquid chromatograms of Am and
Pr

A) standards
B) extract of Japanese apricot

Table 1. Recoveries of Am and Pr Added

to Samples
3 ] Added Recovery(%) +SD
AP pgle) Am Pr
100 05.8£3.9 98.6+4.1
Ao-ume
500 94.1+£2.7 95.7+3.4
‘ 100 94.9+3.6 99.4+4.5
Ume-boshi
500 93.7+3.1 95.1+2.9

HHRE, BFI6RED Am, Pr3LUkas
# (29, 105° {E8) ORIERERE% Table2 IKRL
7.

AmSEREEHE, BT L HREMD 5 v+M84
Lhiods, BHEEEOLOTH 104ppm THY, &
FO{TITiE 10,000 ppm 2 BA 2BHEENTVET

Table 2. Analytical Results of Am and Pr

Am Pr Water

Sample content
(ppm) (ppm) %
a 92 28 92,5
b 91 17 91.4
c 86 12 93.7
d 86 12 92.7
e 8 44 92.1
f 78 30 91.7
Ao-ume g T4 20 90.6
h 61 21 93.0
i 56 16 93.7
i 54 30 91.9
k 37 26 92. 4
1 30 24 92.0
m 7 6 93.3

SO —— nLNR 16 917
a 104 51 63.0
b 90 34 69. 6
¢ 80 22 52.7
d 76 29 72.8
& 75 20 52.3
f 71 32 72.4
g 66 25 67.9
Ume-boshi h 59 73 73.7
i 58 85 73.3
57 22 73.6
k 56 25 76.1
1 42 24 65. 1
m 36 32 74.4
n 32 29 80. 7
0 20 " 29 57.2
P 20 15 59. 1

Fach value is the average of four experiments

ND:less than 4 ppm



LpoltEdas, eEMChiInEY. T,
i EHWGA159. 4 ppm, #TF 58 9ppm TH Y, HiFE
ORIZEFELER S SN P - o,

Priz Am oo -2 B L7270k <
LR FREZ S 2WETR D, Ny F 7 FoiEnL
KELZEENTLAEEHNTH AN, SF, i
¥ 21.6 ppm, HTIZ[E 34.2 ppm @ Pr AikiHah
.

PLEolEZERL S, HiclEthOAm, Praiss
24K R L 72850 H C NARR A &) gl
Lickld, mARMERLACOBETO I THCN#
FiLtid 11. 1 ppm TH -1z,

¥ & &

WD AME L O PrOFEREARM LA, S
WHAY -t THHIL, Ce AT LiCE Dy ) —
YT a7 EToE, HPLCRTHMEL /. #Eh
#RIm L CENRER 25k 7 & 2 AUBLL D BT R

g ohi.

FHRERNCHE, ThosaRe#Ea 1L
A, Am idHEHP S ND~92ppm, #H+9 56 20~104
ppm BRIHL, HELGTOESECHE D ERLP-
fo. PridAmfEd& 0BG DONBRET, HHho 6
~44ppm, M S 15~85ppm & L1z,

SEDAm, ProfilEi4 & & it HC NER s
B EL s, BElis - BEDBETHZD
HBEENT 11, 1 ppm Th - fe.

X iy
1) AaER, duktrmes < KB mE

P1256~126 (1970).

2) RHRERME, LOE=, KARERT, EMSS,

M= : A%, 26, 515~518 (1985).

3) BRETF, BEET, TEEG, SEEKE:

s, 24, 42~46 (1983).
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Determination of Cyanide Contents in Ume (Japanese Apricot) Products

Yoshimi KITADA*, Kikuke TAMASE*, Michiko SASAKI*
and Yutaka YAMAZOE*

M L&D 7 v, RERERL SOMNEET L.

ZOER, HEEDLAIREDERERUR YT

vOEHSRRENENS4RY0.0 ppm THY, THASOHAIC L ZRBFUELEL SN /2. B
L TCERAREORERUKR Y T YARBELZ LA, FHEBIENENL TRUI2 2ppm T, #
IMTREDER M -F, BEERIIERS 19 ppm B S N ds T N TERRHAEREZ AL SN,

&

BRSO v T EREEF 0TI, SEOEHAN
AREEEORMNEZITHS, L L, EEEAK
%, B, THE prunus BREOCHRLERO VT
VERHEDMEENTWA L LSO TE Y, HED
BINLaPovT ekl LEHELE( A0S
1)

AT, HSEEO—D & L THINTAOWME %S
AL ETHh L, BEHORTIRENIADORATO Y
TyEREEORERTERT - 1LOTHRET .

ERAE

1. BEARRUAR

MINTRIBEATHREZ N T b DO3REEMA
L, &l Rmomin TREEl Lo AF L.

BeF% 15 . Biozyme laboratories # 81  Sweet
almond Ak f— 7w v & — ¥ (75 1150 2= M/
mg) % 1 w247 05000 2=y FEHB LSV
ElmicEs L.

71 VEERER (pH5 9 7T rBRIB.Ig K
UkEE b P L 64,49 BIRICERLTC11 &L,
Bk TI0ERRL, pH5 O IHEL..

gu3IvTiER: 7035 vT125 ¢ ZKITE
AL TI00n &L, ‘

Yy vversva R 1-72=00-3-4
Fo-5-53v 0o »0.25g kKAKI100n ZNE, 656~
CTIMBLTEML, WwHlasex- (1-7=
W3- AFN-F-ESVUY) SNV VER

it

0w AMA TR,

27 AEREERE 7 v{bs ) U4 251l m IR
HALTI0nlEL, JISHEDCLOEELLE, ¥
7 oAbk 10mg HEMRENHL, 4 BKELF b)Y
LA 100 w AR, oikEMATII&ELADL
DA T AEEE L L.

TRV TR o FHEEERLL

Tt e BAFERLE.

2. L7 OME

HEN0~25¢ %1 1 7 7 2A3CFHL, 7= vEHE
W 400 ml BIMASE EHREHETV, Hilkidl
IKRRILA ) & L3RR 30 ml & AN SEARIC 05l F TR
W, Z7x/ =78 A vEERES L CI0SEREE
gk, kTn kL, To—FREFHHTYE
NPV Vargicib T rEERLL.

3. 87 yOE

Sl ~59%11 77 A0CHRL, 7 S
e 100 ol B OBEREREIE L ~ 5 mt (B8 1 ¢ S0 05000
=y b)Y EBIMA, B L CRARIRELEML2C
T 3MNIRES, & S T BB 300 ol A,
DTt 7 v EERICES, ER Lk
4, RRAEBOANE

REROTERTNIBAEIT - 28, BERAETT -7
JINBL, HFr2 o=+ 5374 —TERLIE.

5. pHOAE

ML A SN0 ROKRENL, #) bty (F

A F A TEERS—kE, 7 2 pH K
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6. KFTROMT

WMUILAEE2 g &b o UbhERICLIE -5 —
RRL, 105°CTERICH 5% T L TR .

HERUEER

1. BEgk 27 > ORE

BRTOEY 7 OIS - T, B2
TR T pHIR L, KRESER TR BRE
B Yy 5o vIREEEETHE LTS, &
to, J 189 TREmEST pHASL, #ATEL
BErxe) v E5 /o VIREEERETHEL TH
5.

FEELU, KESHETOILYIT T SOERES
v, 2 Dihogetbd g o 0EEY i ks
T v ORNENNERAIT » 1.3 bhb, 100ppm B E
D7 R L nl &4 VEREFT 4000 % 1 ]
HEE7 7 x AR, | BREALAY 9 L8O %
AN ZBRem ool I 5 CHATHERL, BN
B|Ashc, FOEE, 4EOFIEENERCEHG
Bz 02.8% RUF0.2T% Th-1o.

2. By7vOAE

(1) BEEEOBRH

ML LT FBROA-Fva vy — %,
Efe LT TRUEATF 220, BT vllE
D AR AR L.

-6 MOMRALEY, EAL, M5 981 1 %R
7IARAED, B ¢ HD200, 1000, 2000,
5000 F100002 = » b &1 5 & 5 iC B EMA
LIS T v EEEERIOO EINA., AR LA
SEET 3 BT, Mt 7 v ORFEL BRI L
Tu7 vbkFOoRERD . £/, BTS2 1 g
{1000, 2000, 5000, 10000 TF150002 = +
b OEEFREEMA, #HET LRI T {kEOR %
Rabfr . MEOBRE Fig l iRLAM, BT O
B T T a1 g 700 1000 2= 9 b, HIA
THZTII00 1= o + OFEFEFNETH BT LH550
w5, —F, B LD 1 P— 1L Biochemicalsthil
DT—FY FRARS-FLvavy -2 B, il
FADE YT VvillECLESEAR L RD, TOEE
0.9 ¢ OEEHCEL 5500 1= FEl EOBEZ S HBET
HHERELTHED, FEECOEREBROLERIC

12

B Ume-boshi

—_
<

] ) ]
/ Bainiku-ekisu

oo

P ]
4
2

-

Librated HCN {ppm)

2000

1 1 T
5000 10000 15000

Enzyme (unit/g.sample)
Fig. 1. Libration of HCN from Ume-
boshi and Bainiku-ekisu by #-
glucosidase

3FOESHLNL. TORERE LT, EELHAD
1oHIR T+ 2hDiE 7 v EH 8 9 ppm TH-#0DIC
S L, KB SONE T4+ 2T 165 ppm O T ~ B8
SIh Tt ed s, v7 YEHEKR OBV EHE
Sib. BE-T, Y7 rEEERLHEE L LI
ERicid a1 o M7/ 5000 2= o P OBEEAF NS
&l

2) o7 vREBENSOD LT OB

WEO YT VEEEELTT Iy v &ty
YHEBEBALONA LT AL, REHICL HEREHED S
DT KRB OBEHERE DL, Tabh, TS
W 0.88aM, 21,36 2 MiT5000 2=y b
OEEREZMZ, By 7 vyoflEKcitn 7 vBE
Rl TOEE, 7155 s o ONRIIEY
87.0%, EEBFEI1.39% (n=3), Yndvvpid
DEHLRLTFH2.5%, EHFEHK2L51% (n=3)
Thots.

3. WERIBINTROME

FiEEE R A Table 1 iR L. HENLR2EDE
M7 RO T vIE LT 6. 4 ppm KU 9. Oppm
TH D, ABORIER (50~60ul) ® 5o s om
CEEETHY, INCOBRTHEMRECS &G
EZohW,
YREORE T, 0 L 2 E&DIEIKSERN
Bz GBS PR, BT v E S oBIS L HED
BaRLE, Lty vEERE LTI Ll



PSR TO ALY, S0 L ZEWEEIBREDT v R SHOBRE DD, T LT EEETY
FoVROTIFFY vBENELLEZAD, 20 TUYBEEOES-EREEL ShD, $h, HEl
FADEEES 20 ppm KU 18 ppm TH O, WK  REORMIETNE 7 vEORIERERE Table 2

Table 1. Analytical Results of Ume (Japanese Apricot) Products

Semple Fece STanidh, Loral cyagide Bepsoie acid - Conten o
Ume-boshi 1 11.1 15.9 ND* 3.1 74.4
2 4.3 6.5 ND 2.8 72.8
3 T. 4 8.7 7 3.0 57.2
4 4.9 8.0 7 2.9 60.7
5 6.2 10.8 ND 3.0 69. 6
6 3.6 5.6 4 2.8 73.6
7 10.5 14.5 9 2.6 52.7
8 3.3 9.2 10 3.0 63.0
9 2.1 8.3 6 2.8 52.3
10 4.7 8.5 10 2.9 59.1
11 2.6 5.7 4 3.2 67.9
12 2.4 10.8 19 3.0 73.7
13 11.8 15.1 9 2.8 72.4
14 14.5 18.6 7 2.9 76.1
15 11.8 16.2 6 2.8 65. 1
16 6.7 16.0 9 2.9 73.3
17 8.2 9.9 7 3.4 76.9
18 4.7 6.2 5 3.3 74.8
i9 3.4 8.1 ND 3.2 69. 7
20 38 5.5 4 3.2 81.8
Ume-satohzuke
1 3.7 6.8 13 3.0 62.6
2 4.3 5.0 5 3.0 59.1
3 4.7 7.0 ND 3.2 76. 1
4 5.2 8.4 ND 3.2 72.6
5 3.4 6.6 ND 3.3 78.1
Shisomaki-satohzuke
1 0.3 2.8 ND 32 471.6
2 0.7 4.4 5 3.1 42.3
3 3.4 4.7 7 3.1 39.7
Bainiku 1 5.0 9.2 9 2.9 73.0
2 38 6.8 ND 2.9 72.2
3 5.2 8.1 6 3.1 73.0

*ND:less than 4 ppm
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Table 2. Cyanide Contents of Ao-ume
{ppm as HCN)

Sample  Free Total
1 11.1 159
2 3.7 6.8
3 4.3 5.0
4 3.3 8.4
] 2.6 5.7
6 - 145 186
7 9.1 13.4
8 2.6 6.1
9 3.4 101
10 46 9.5
11 7.1 121
12 6.6 11.3
13 2.7 7.0
14 4.1 122

W Lo, SRRy 7 v OREERIB 5T ppm-

FF 10,2 ppm CHEINLG & RHOERSELNL.

iz, HRENTRAPOZBERSRILEE 19 ppm
THot, MEFINIZIER (Zariy) OB
TyT VEEF, CEREROERT 5T LRI
SHTEY, £A4EHE L BN LE~OREER
DEMDER SN2 ALE, BN LER
BEBEIARAREEL N, i, BINIRD
pH i3 d~<THEE (2.6~3.4) &Rl

F & &

RSN TRRBRO YT v, BEAR, pH KUK

SOREEIT- 2.

1) 7 ot BEEROEINERET -2
L TA, FHEUNRIIZ.8HTH -7, '

2) HFRUBHIFZEMAV, By 7 YHITEIZS
BHBREREERDILELS, THTN ¢ B D1000
B(r 2000 2=y b TH 2.

3) HESNLAOEERUR 7 Y RBEELE
LA, AR ThENR 5. 4 ppm RF 9. 0ppm THY,
INGCOBEEICLAEEEEFIIEL il

4) EHOERR By 7 Y REAELIZECS,
FHEERIEFNRENS T ppm RU 10.2 ppm T, 10
T& & EIROBRME L.

5) REERIGE 19 ppm B s flcds, T
Rtk EF AL b,

Bikic, FEECY DABICEW I ERERRE
iR OSAICERE L ¢,

X "

1) kBEHE, PiEFR, FHTHE . fERERig
£, 103, 123~125 (1985).

2) & Bk, BiAHEE, PIRAETF, ZBR—HB:
AASGEESSEOmEREHSEEE, .19

{1985),

3) Wb AM, £HEH AR, 26, 350~356
(1985).

4) iR Efth : R LESEAENIER, 32,
61~64 (1986,

5) TigHekEABRE, J 1S K0102—1981.

6) FEALESLI000EFH M 7 — s HIRE LA -+,
P. 186 (1973), GHERAEIREERITSEET.

7) ERIEAM, kRES, EeAkERT,
b ZBREAATIIAER, 21, 95~97 (1986).
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Fthological Approach to Environmental Toxicelogy;

Studies on Schooling Indicies of Tanichihys elbonubes.

Yoshiki ONJI*, Masakiyo UNO*,

Hiroshi NAGAMI* and Kyomi FUJIMOTO *
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Pascal TH WA BED Vo7 L2 E, 20—
Ywd4 vy 4 ZiE, RO Hunter D400 A »F
w2 20 ZEEL, Seghers OA ¥ 7w 7 =20 o
B E T 12,

MSD (mean separation distance) : {E% D&
3 LOBEBOERBTED, A2 - VvOBEREHEL
T T HILHOKNDEFE LD T, IO
GBI EREEDA Y F o 7 RELEDD 5,

MDNN (mean distance to nearest neighbor) :
RbE DAL OESOTESETH 20, A0~
T—OMEEL LT HOTEH-T, R —1L2ED
BRELF OHIUNWESLHS.

R (MSD/MDNN) : MSDEMDNN®DHT
BT, RI—NMODRRBLLCERSNS,

MAD (mean angulan deviation) : 8% Df& S
LR TAEOTEETSHD, Ay —LORiEE2H S
bd. LT TIHRL ftiid Hinter DMA D & B E T
FIL 5, COMET AR OBRMNILEE AL R 5,

1335 Seghers 4 ¥ » ¥ A T# % C 1 (cohesion
index) ¥, —EEIPICALE T 5 BOBKILEAERT .
REERTU, —IEk b1 ) ORI L MOTHRE
& OEHSeghers?)), BTN O LEERICKNE S
Lo, K% 8 KEK T THELK.
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WREED 28D OEHT TITY, £hEhoRETTo
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ERG S JCEEMRG, QAo ke FRd
@ 2054, BEREEAER 2R~ 3 RpOREEIZT -
1-. 2 LT, BEEEO 2 B ELOT +E
BEL:.
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THLH. FERELAEKE I THCI=10TH5 (J
2) . ZDEHIC SeghersDFETH, BEETILE
CRRCEITV I, B X - THENRIEZ DT
#72. Seghers OFHERR S — Y » FOKEEH T
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BE, =ir¥-RENRSOEIERIC 2V TOS
A S T A5 amBl s hToin,
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WEHMRL M COERERECIDE S A =X btk -
THERT DM EVS T EIRDIVTE, HEENEE
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BHHETH B
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BEOEREROBRROAHIZ >0 THIEL S hich
HhHAb TRV, ST, 7.=toFrty
CHBEHRBRR L 7y C—REEE VL REBT,
Sezhers DEAEA v Fw 7R (C1) OETEEY
HOBRE~ OGS OB TR L 2 b LML T,
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B, Wb d LTHoHON IO T RIEELN, FK
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IREHIBC G LT R 7 — O BEESHTOTH -
T, HBoFLEBREDOSOI /57 IR -0
ARE->THESIREZH 5 LTV B LIBVALL.
{rL3, HENRBES W TCETHEEDEVY P
WERG—Y v ERITHEZEABZIEETES, TO
T i, KOBHE & HICHEESEMUAEREE D
454 T, BIESEMEORE OB ER 7 —
) v SITBHOELD SFRET BT, TEEO
A7 =) v FRELEEURENTEHENRT 3L &
PoILY, FASOIAEEDISKESA, T
TARRDOWT, 5%, sorBFLAEghEiEol
W,
FMEOENETHET B, RPN RESRT
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Isolation Method and Contamination of Pathogenic Vibrios
on Commercial "SASHIMI"

Selichi UMESAKO®*, Yoshinari ACKI*, Yasuzumi YAMAMOTO *
Akiko OKAYAMA *, Hiromi ONO¥*, Sakae INAMOTO*
and Yasuji NISHIT*

AR T A 2R RERTHEICRAET 3 5EEE L, TIRESHEIOBEIC OV T T S OB LK
L Lfz. BT, V.paraheemolyticus OFFEERCENE Lz, BFHICIEV.parahaemolyticus 5345
TSRS b E KGO BHERTH - 1288, OB ~TI0B L TOBESR TH - /2. V.parahaemo-
lyticus BRI 107/100 g RHid5 48.4 %, 101/100 g LEA 5L 6 % TH O, BEAEE 2.4 X 104/100

g TH-fo.

& E

PR, Family Vibrionaceae @5 HSRAGREEITSH
WTEHIhTE 0, FEoaPHENEORE
MEFETH S V.parahaemolyticus (LI FV.p) ©
FHofold, 19826, HEAHH non-01 V.cholerae
(BIFNAG) , V.mimiecus (BIFV.m) , V.fluvi-
alis (MTFV.1) 2% icghHmicisE? LTkl
K, AhEREOILEHTLLT, ChoiEsy
RICHMAANS T EDBEITI - 7,

=%, V.phkUIhoo@Rag@codsc &b
ookt - FRIFERE S EF, B—RERICI LB
IEOEE - BESESEE NS,

LT, A ld Ch o EREHERE O SRR
TRICERE C 58 - RET 5 AEEEA, TREISH
R E L TIACHBOBRRRAHEET 5 &
V.pOHHREREAE LA TOMBA B OTHREY
5.

HEERUEL

19851E 7 AR TFI9865E 7 l - 8 RicBAANEIRT
IS OERALL Fo Ao B4R 140 BiEIC 20T, Vop, N
AG, V.m, V.fl, V.furnissii (Bl FV.fu) %
MRETE L CHELR.

HMEFEEH L KRT AL Ly, TELER

(V.p) &ML,

EMEERE0g T s ) =7 b K100 F8
Z, AtwyA—TH12ME+E€ I+ 1XL, NAG,
V.l, V.fu, V.m OERFZH#HEE2EEL T, 30T
TIGhF AR L, BRiEo FE» 1 AaFRTC
B STEREHITEE L, 35°C CISRRIRGE L 7.

T C B SR FOMBMERE (AREUED)
w5~108k 2 BNaClInTERER (1 EiRHH- 010
) WL, 5°CT 4R LB, 8ERI LK
Fhyo—adtdry—EREBETG, BIRERET
S TR (2%NaCDh , L [ MEHE(2%NaCl),
CL E DFEERFH, VPIHIhHEH (2 ¥ NaCDich
REL, 35°C CIo8msRtEa& L1-.

TR, R1ICRT I~V e — v ERE
HhERE LT, zheEhdk ] iorTBInaB%EHE
ML, HROSH LA LOEZFNERERTELE. B
B, TIR2WTE, T%NaCl 74 3, §%NaCl
FAavicB 5 ETOREAHREL, BECEEL
SIERAEV.DEEE L. Tic>h Tk 0 8NaCl
TA a3 e AEFOFREAEEL, £FEEY
RERREEV.mEFEL. Mg T 0%NaCl 7
13yt sEBFOTHEPMEL, £H-RDICHE
HENAGERELF. Wit DWW TidAndrade @7

* LR

—107—



Foinzs4 3y (2%NaCh) KB dEBLHR
FEHEOAE, 8 %NaCl 74 3 vicBY 2EHOHE
ZEREE L, 8 %NaCl 74 g victhHE R EkO
5%, Andrade D7 FoHiN74 2> (2 %NaCD
CBWTEETAHODFZAEZEELRTVLDEV .-
1, #r&EEETBZHOEV IuEEELL.
V.pERE, A0 ARy 1 xv T3
YU AMAR b=y H—T 10~ 13300+E 2+
4 ZLb0EEEEKEE L, 2fHREAESRY) 14
w74 av10nlicH LEBIEREI0n, SR 2
+ov 743 vI0mlictl, BRI 1 o RUIEFR
L AR EEY L aToFhEh 3 KDL,
WCTISEEEE L, SNBEO LB | HEHAY
-TCBSEREMcREEL, £ L A mEINIEEIT
SN, HEROFETCV.pTHAL LEMHAL, MP
NEEREHL/.
# &

THEEHI S 408K Ic 2T V.p, NAG, V.m,
V£, V.fu 2t LeiERER 2R L.
EEROFERLRLV.p A648dk (45.7%) L&
¢, BT, NAGOREK (6.4%) , V.II T
& (5.0%) V.n 5@ (3.6%) , V.ul ik
(0.7%) oIficHM S,
aECSEROFREES AL, TECA B
SIIETHRIER V. p 2080k (35.1%) . NAG 2 ¥
(3.5%) , V.Il4# (7.0%) , V.ul ik
(1.8%) t4@EEHHLAL. "HEL" poR8
Bixthv.p 158{& (53.6%) , NAG 28k (7.1
%) , V.m 28tk (7.1%), V.11 &k (3.6%)
LABRARE L. L PORITREDV.DO

#2 miRESHc B AREEE T AD
FAERIERARGL | ) BEER

il | RIFE V.p NAG V.m V.l V.fu
$¢a| 57 |2043.1)] 202853053 4C7.0| 1018
wEs| 2 psGae 2Tl 207D 1036

e 17| T¢LD

#E 16 [15(93.8) | 1 5.3)

in g | 3@ |LALD 141D

AU 3 | 2¢66.7)

LbR 2 | 2Q00.3 | 1600

ZDil 8 2(25.00 112.5)

it 140 [B4(45.T) | 80 6.4) | 5{ 3.6 | T(50| 1(07

V.p:V. parahaemolyticus, NAG : non-01 V. cholerae, V. m:
V. mimlcus, V. f1: V. fluvialis, V. fu: V. furnissii

T
WH 10g B 10g
+ +

TahYF v 100! Thl) A7 K 90n

-

[CX-PE R BE: )] (€25 Bt R )]

lao'c 16h
MPN (3T
(LR e HL frlERY 2 &L 74 3 ¥100l
IT_C 5 85 & XJ 10w, 1al, 0.1 oif%Hl
135'0 i8h 135“0 18h
(5—108k EBRIER (LK1 A&ERD

3% 2 %NaClUNERTH

j~]|TCBs;LEK1

[Froo—sa+ys—xaita |

!SE'C 4h

# Eeast Extract 5 g
Bact Pepton 10 g

GREHH 2T
NaCl 0 g
TS1 {2%NaCh Bact Agar 15 g
LIM (2 %NaCD Ag. dest 1,000m1
CLEDREER pll 7.2

V PR (2 $NaCDh

50 X2 10m] BET
1 @R 7Y 4 OREHE

#1 Ny —»

bRty —
1 1 o v
[
ASA-
TS1 (2%NaClh) | —-/A-—| -/ A=~ [A/A—— k
. ASAG—
LIM (2%NaCD +++ + 4+ + -+
CLEDEXKTR - + + +
V PN (28NaCl - - + _
0% NaCl
sAay O
B 7% NaCl
in 14’35 o
Z| 8% NaCl o
Bl F4=
Fa—x
(2% NaCl

#3 AE2 V. parahaemolyticus @ :
EHRER (MPNE00g) (11 %

ME | By s | <t} 10! 102 10% 191
F¢AH| 5T 20 |11(55.0) | 5(25.0) | 4(20.0
dibh| o8 15 | B(54.3) | 4(26.7) | 3(20.00
#F 16 15 | 40267 2013.3) | 3(20.0){ 5(33.3} | 1 (6D
.z 17 7 | 4713 1014.3) | 2(28.6)
Vi 9 3 126671 1(33.3)
AU 3 2 | 14500 | 1(50.00
LhR 2 2 | 1450.00 1(50.0}
Z it 8 0
it 140 B4 |31048.4) 140219 (13203 | 5(7.8) | 1( 1.8
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& TR (41.2%) L. “HRA" ok
hV.ploikik (93.8%) , NAG | #i{k (6.3%) ©
2EEERHLE. b O IBRERVL IR
#433.3%, NAGI1#E (11.1%) , VA1 &K&

(11.1%) © IE#EERH LIz, 20" hoE IR
RehV pD & 2 #fk (66.7%) LIz, &b
B S5 284EhV.p 2 ik (100%) , NAG 1
Bix 50%) #RH L. 20" 538 Btk
NAG 28 (25%) , V. 1#Ek (12.5%) &
L, 8% "Lvws” (NAG, V1), &
7" (NAG) Th-i-.

Hic, THERESHIC B0 5 V. pOEREREE 3 It
L. V.plBteikoBHiERE &4 — ¥ — BiC
&5 & 1057100 o KGR (48.4%) , 1017100
g & —&—lafkik (21.9%) , 10271009 4 — 4 —
1384k (20.3%) , 10371009 58k (7.8%),
10471009 1 24 (1.6%)Th 7. AEHicH
3L, 103/100¢ # — & —BlEBEENADE FK
B" oA ThHY, 4 -<TI05/1005 47— 5L
FTTH-7. X, “#HE” 1310171009 FKikH26.7
FTH > DI, M4 <T0%LE Ldi10! S
100 g RIBTH-»7-. BEHEE2.4x104/100g T
iz,

E =

REEZ ) A OREREL, #HrsOBE >0 TER
Hah, HECEOREFECETIRE ©Y bE
KIENTOBH, TR Y7 b KEITCI0~I18
EpfEEE L, TCB SERETHME®E, &
HhLOWEZEICH>WT, TS IEX (NaClim) ,
L I M##h (NaClt) TI1R=RZ YV —=¥5L,
LEEREHABRL CEET 20— BN» €h 5.

&), Ha ik lo—RiAEicb LoTRENL
Fo. S, Tah )T rkiIC & BHEEEEIZ oW
Tid, BEEHEAL -AROAPHEREIHEET
IETNAGIZ-2TI3TIC, 8HR, V.ic2oW Tl
3TC, 8 ~I128Mi& X NTWV D, Bz, KK V.c-
holerae MBI HLIC DT TAH ) =T+ KTD
WEIIRITC TN EDE<ITHLEL,
25°C~30°Cic Bt 5 2 BEHEIIBT°Cic i B 1 Bz
THKSE LTV, TheDa sk, RAET
WA AT vIRIC L BIEERESI0°C, 166FRI TR

mLi.

—7%, Aeromonas Sp.3TCB SERILEFLA
WEENRTWBD A, Fald, TABYRP L vkT
WEIES L -REE T CBSERiBHERT ST &
TAENRERT ST L 4R L. Aeromonas Sp.
FVAL, Vi EREBULTV30T, HiAR
HefRos s — v WAER L E#Ric 2D THEZ RT3
B C8 #NaCl 74 3 vaMHy, RigticEdT
AEHREV.L, V.iuk Lk,

RREE7VAOE I KEMEITS TEX (2%Na
Cly , L IM#iHl (2 %NaCl) ORItk - T
VWaH, hOBEREEORINIZIEE L oMRick 3
FI2RENNSETHS. FCT, AL CLEDE
HIENAG, Vum, V.fl, V.uMAEE T3 LR
UV PEGEHEAN A GO—E KU V.alginolyticus
THHTEEMMALT, E1RENELTTS I EX
(2#NaCltm) , L I M (2 #NaClin) ,
CLEDE#MEUV PLil#E (2 ENaClin) ©&
HRERN, Chitk-T, ANEOE 7Y AR
OFEFE 70— 5 TH S V.alginolyticus EHEERL ,
V.peV.mOREAHHREZ T L kD, §1 RERIOE
ETV.p, NAG, V.m, V.fl, V.fu® 4 #—
T L CHEBOREM #L. Hir, ThFho
F— THICETHEREBNSR L SZETEET L
L. X, iRy - I TV.pEREE K
o o EHEEE V. ovulnifieus (EEBERZC L -
7.

HERISORE E 7 Y A FRic>OTMNEH P 13
5A~2Ric1 gitoWTiHEEL, V.p3.3%, NA
Gl.1%, VIl 5.6 THIAEMELTVE, BEie,
Vpl20WTEBTF LY 10100 THEL,
4.5%, IMIRLZ10 g IE DV THEL.2HTH -
ERELTWA. SR, HrOERMS, HlkElIS
Wi AV.p, NAG, V.m, V.fl, V.fuD 5
BRIV pREEENCEMTH-T, E< ORI ZD
Hibo7c. X, “HRAT KBLTRBHIERNGL,
HREENSWC EEBEhD. TOMDERIc>
WTiR, NAG, VABKBENEL{ 0ABLO S
ENhfH, Vomid AT, CEEBT b, V.
fuid " <¢A o b—HoaEhonsbahi.
Hic, "%£¢37, “HEDBT HoRE OFESR
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V.pEBR{ IhofR e 7 A dadERicisE s
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R 5 s, SRoAhEREOEREERK
HV.pLEBHIENAG, V.m, V.0, Viulc2n
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“RAT HEEROV.pERIC DT HBRITENL 5.4
BhbrE#EZIONS,

A

SE BT IEFI60 4R R UM ALG 4B iT R R B
HERADIIEHE L fo IR T & 0 M A S o
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The Degree of Mold Contamination of Japanese Cakes and Bread

Yoshinari AOKI*, Seiichi UMESAKO*, Yasuzumi YAMAMOTO* , Yoshinari AQKI*
Sakae IWAMOTO*, Hiromi ONO* and Yasuji NISHIL*

ETHRHEEr OARERTCLSTROFVERTH S bbb o d, BFHOARREGRC L

TOMERLE, 2 TEHE, ETHOERRKED 7 o 3 28~k
ostEch1sfE (60%) , RIZETIRI00hestt (68%) TH -7,
PEf F{FATHTERI0BRRBEICHFRIA TN,

‘Cladosporium T&H -1,

¥
RREOFEIREREYR, ERUEOKEET®2
oL, 2HRBAEETE S0, HEErSEE
DEVEBTHL. L LEHORRTH 5 HRIKED
Sk T AIRMYICRERR T & D fodie, MEERRTC
LAz hdHRREI L 2EEARORERIETER
IR, Uk URIREREICLA2RHROH
HBREFHIT. COPTEFRENEHELD TS
b, RREHROFEP S, GREEFEELARO ]
DEH-TWE, L LEFHOARETRCONT
DRI, 2, 22 T4E], FEFROEYRR
B0 THETS.
wmAFE
4@, 8L BTG IRI61E 4 A~ 8 RiziRM
TEIRE N 12B0ET, PR 8258, T
04T, WIhdARE, EHETLDTH- 1.

i

#1 EFHOBRANRE®RSH

Le 1020|103 104~
g () [<0Y2 0 Y S0

~vsil PDA |14 9|20 ] o0
B bsec PDAl 151 8 |1 |1 | o
= PDA 45 | 44 8 3 0
100# psosc poA| a4 |37 |15 | 3 | 1

FARBE B Lok g
RifEfic s DL, &< o8, < X8,
BAENE I Aureobasidium,

Penicillium,

WEFEE, RN ¢ o BB I AsE KI0m 2 HNA
T, Ab=oa—THHAHELLDE, £O1 0l
BEY v — ViCaEL, BREEEBCE -4, o8

#2 ETHoBEEWEN (RERER

&R vy EH | M ¥ F
Penicillium 1 5 13 21
Asgpergillus 1 6 9
Cladosporium 3 2 8 16
Fusarium 2
Alternaria 2 3
Trichoderma 2 2
Neurospora 1
Mucor 1
Chaetomium 1
Arthrinium 1 1
Paecilomyces 1 1 & 4
Sporothrix 1 2
Geotrichum 2 | 2 2 1
Wallemia 1 3 10
Aureobasidium 3 22 21
Other Fungi 5 2 24 15

* o
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#3 REA BRGRELS

LRESEREIRE R ]
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HEEELTITE)
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B
IS
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IS

[N EIES

Penicillium 1

Aspergillus 1

T o B e

Cladosporium
Fusarium

MR E
)

Allernaria
Trichoderma 1 i

Neurospora

—

Mucor 1
Chaetomium 1
Artheinium 1
Pacecilomyces 2 2 11 411
Sporothrix 1 1
Geotrichum 1 1 1(1
Wallemis 21 2!
Aureobasidium |43 [1[212]2
Other Fungi

L5

w

.
Lo I
O [ e

[

«©

™3

B H

w
o
=
=3
()
=
3
[
)

#£4 HEH HRWREIN

Pl |E

&t
=

A

L {

b I’oé‘/u
1] AL {SR| | S 2
i

1

I
TR
S >
8
X

s
P2

Penicillium
(series)

N
N
H

B ]

—-|3 W &
i
A A llC ST

P.digitatum
P.eyclopium
P.frequentans 21 |1)|1]|2 1 1(3/1
P.citreo-viride 1
P.funiculosum 1 1
P.expansum 1[1f1
P.chrysogenum 2
P.citrinum 2 1 1(1]1 3
P.oxalicum 1 1

P.viridicatum 1

—

P.adametzii 1
P.purpurogenum
P.roqueforti

P.rugulosum

B~ — B3

Penicillium spp. 1 1

Bttt chloramphenicol 100 #g/ml #{iNPotato
Dextrose Agar (BIFTPDA) &, & 5ITGlucose
2BHEMLIPDA (BIF25%G P DA)D 2HEHE

#5 BEH HRRKESH
i ﬁ"Pﬁé‘.l(ir‘bfﬂ
;#éA%%Eﬁ%
toperiilus | [ clan |2 |5 | 0|7
A.fumigatus 1111 1 2
A.terreus 1 1
A.ochraceus 1
A.versicolor 1 1
A glaucus 1 1
A.niger 111

RwT, 25°C, 7TEHEEEEL, BHERELL0BL,
HE LAEELPDAMEMBEL, DiBoRE
Bl 72279,
BREAR

FIRBIA MR L REBBRF IR LK S IT,
VTR BHDI5E (60%) , TR IIZ1004:0068
# 68%) T, 2ETI31254838: (66.4%) TH-
7o, SEPEHRNIC L SRIBRORE R EA LT, o,
L LAEFHEIcEWT25B%G P DA KRB RN
£ AN, b hiRlEEBLY~rvTELED
THE2WGRLE. S VHTI} Penicillium, Aureoba-
sidium, Geoirichum, Cladosporium 731& 8%, ¥
FETIE Aureobasidium, Penicillium, Cladospo-
rium, -Aspergillus 15 E16BORKEERM L.

B BERAREOAHERE IR L. S LD
TR 5 S SR L fods, B, Au-
reobasidium TLESRTH -tz. EPATEIHD6
P GRRH L, Penicillium, -Cladosporium, Au-
reobasidium HEC, THRHEZBE LK. ATIIH
108 L DR LA, Penicillium, Cladospo-
rium, Wallemia, Aureobasidium &REEREAVLIS
pots, E{BH, CEH, PEIYTHERELOR
ML, Penicillium, Cladosporium H3% <, fFiC
Bz E~THEY, Bl OEh-7 d3l¥
ATIFEEFI03~101L £ <, FEEShLEED
Wallemia, Clados-
porium, Alternaria, Neurospora, Aureobasi-
dium &% ofc, FERFETFRIBERIMEL DR
L, Aureobasididium Hs8 -k W38 L, 4T Penicil-

Penicillium Aspergillus
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ltum, Cladosporium, Chaelomium, Arthrinium,
Mucor 2388 L7z, &/ % OMOFIET TI 25815
Lo, Aurecbasidium,
dosporium,  Aspergillus, Paecilomyces 2% 5
BEL 7. o8 | bk b TS A BRI ASNEL
Fieh T, ATV THBE TS5
Hr oL, Penicillium 55 <, Cladosporium,
Aureodasidium Th-1o. Z4RBRDE
BT BEL 72 Penicillium BOSEHOSH AR L -
Penicillium 3320F & 0 y¥E&h, 15BBic AL,
P. frequentans Hi—FE { , &KW T P.cilrinum,
P.digitatum, 'P.cyclopium, P.expansum Th-7z.
=5 BRI Ui Aspergilius BOBEREO 54
%R Lfo. Aspergillus i213fF L b alxdr, 6 65
T4 L, Penicillium &0 /5h -1z,

Penicillium, Cla-

Aspergillus,

A. fumiga-

lus i —FB L {, A.terreus, A.versicolor A.
glaucus, A.niger, A.ochraceus TH-7:.
5 =

40, ErEHOBERREOSTERBE L0,
»E60% (15.7250F) , fHETHR68% (687100 £F)
EBREFRESATW ., BhoD (86%) , i
52 (87.5%) DL 0 BTEREAE S, KIKE
WHEBRBTH -/, THBERE ] Penicillium, As-
pergillus, Cledosporium EBE LTV A, £EE
Auregbasidium, Penicillium, Cladosporium D58
FECVLRLS. SHoY SHiELTWR RS I,
BAERVINLIMATENL 50T, ChllEoln
ITHE, FEAEcE 288k 60 2 RIFRICLS
bOTHBEEILNL, HLDBBHNTHEEZ
S, < &8, PESIIIINSRRBRBREN
Tz, ZhoOWEHMIEDSOMHEL, FL
B TH - THBERI X » THREICENS D, £
RSN IER LY Th -/, B4 ORERiCD
W, BAED SBIETRE, RERREFICED 24K
HoSmREEETC, A ORR~O ARG
STEDWBEETHS. Gulf, SHEEHSEEL, iR
BOREAL S0, BEAREOEMTETS

L@ LD, ErEBEREAhstbh, 29
AL LT THETRO Y2 V5 4 78EESH
BEHIRNE-TELRE, HEHcARINSE “St-
rage fungi” OWENE{ B2 51 500 2 gk
SRR L 5 EERE S 32 2 NV OFHIRTH S
EFRNDBNTO V% Sie, RRETRITE B
TR AT, 2REREESNETHS.
FHEACRETROF = v 7, FERRICE B
AERD T A REOAHRESITORNWEER-T
W5, .
#HOH
BREFRFCEATEBHE & $ LERE
O XRMERNESAMICERL T T
X ®
1) EdE g @k, 9 (2),
68).
2) BERAETFM .  RFEEHUESR, 16, 49~55
(1978). '
3) H. L. BARNETT : “Illustrated Genera of
Imperfect Fungi” 2 nd Ed. BURGESS PUB-
LISHING Co. (1673).
4) G. C. AINSWORTH et al. : “The Fungi”
Vol, IV A ACADEMIC PRESS (1973).
5) G. L. BARRON : “The Genera of H-
KRIEGER PU-

155~157 (19

yphomycetes from Soil”

BLISHING Co. {1972).

6) K. B. RAPER, C. THOM : “A Ma-
nueal of the Penicillia” HAFNER PUB-
LISHING Co. (1968).

7) K. B. RAPER, D. L

“The Aspergillus”

& WILKINS (1965).

8) FHIR—M BN GFEH Y FTey
{1984) ERHIZRHINN .

) MR © L ETHHHES, 2, 53~58(1982).

10) FHINE— #Ay, 2 (3), 2~8(1986).

FENNELL :

Genus WILLIAM
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ZRBHAFRTEH - #5215 - EI61FE

RATBNAFF =TT 4= ICKBBREBEROD
BET bIH4A ) RREMEOREITELEDNT

Mo M LM B B O—*, b K & OM*,F K
B oAk whTv, N B R T B F & A

i

"H_J.*

Detection Method of Tetracyclines Residues in Honey by Microbioautography

Akiko OKAYAMA *, Seiichi UMESAKO®*, Yasuzumi YAMAMOTO* , Yoshinari AOKI*
Sakae IWAMOTO*, Hiromi ONO* and Yasuji NISHIIT*

BEPLOF L 594 7Y v REEME ORISR L. BEhdme [EkEfamh omghty
BHORUEREHE] TrA+ T b3 A4 7Y vEranF b 354 7)) vENRELTVED, ZOMICE
BadFr 34420 vENATA 70N, F4— 45 L ETOGHERA. TORE, ®ro—
ATV PEAGERBI o7 b7 4 — LD BITIABERL, w470 d 4 — 77 L TOHE

EHTETH » 7. COFEICLOBEETR~LLH,

BHRE (0.05 ug/g) BLFTH -7z,

¥
bk, BARERE LT, - fEREmndg
& LTERSO, TOEAREFL SNLTED
RELAGREASEBICHELTHS, LhL, %
DAL L ->Tid, AR ~OEFPERMEEOE
ErEREATVS, ThwAk, SHOEREEA
SRR DR, kL YT h s,
UHHCE W CH T FIHA 7 ) Y REDE (TC
s) ZRANRE LABESRG, 15 CTEL S A
[EKEARTESEMEOANREEIY (BT
EEEmA & ) TRV SF L. S, FkEnE
ORTERLRIE{LBLE YD, TOROBEICNLS
&SRR FEEROEEA T LD IO THREY 5.

il

£ B
- ™!
ST 2 MR HERICHE L 7o
2. BEm

(1) EHETER
WHEEA v F 34409 (OTC) -
E TBHRE IS, 915 #g () /mg
HRESEER s o LIy 4 ) (CTC)
: BT PR A AR &, 985 ag () /mg
BEFMFYHA4 20y (TC) :Sigmathil

1 Biddp o5 b 744 2 1) vORIERESH,

EHEE . F W FN20me JHEFIEREITED
D, #9/7-nwEMACOmlEL, chsE2R/E
FRUA D FIEEBRE L.
2) (RS
Bacillus cereus uar. mycoides ATCC 11778
3 BEYOZIYS574— (TLC) HEND-—
ATl — 1t Merck#t® Art. 5552
4 AEIFOZMSS70.— (PC) BEH : HiE
MR o 50 o
=T - BUEAER, WIRE0.1
MY vEEER (pH4.5) ZMEL, Bk E
BL«.
(5) REBEE
2 ) n-BuOH sat. with H20
b) CHCls : MeOH : 0.1M KH,PO,
(pH4.5) (65:20: 5, lower layer)
€) CHClz : MeOH : 0.2M (COOQOH).
(pH3.0) (65:20: 5, lower layer)
d) n-BuOH : AcOH : H20 (4 : 1 : 5,
upper layer)
e) n-BuOH : MeOH : HzO (4 : 1 : 2)

B REHRE

a) 0.2M MgCl, : EtOH (1 : 1)

il i1 2= o
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b rYxE#/—n73v  :MeOH (1 :9)
M Eoit
i, EHiE, hIL707 370 -AK
1% (XAD—2) ofEhd, FAEEmoH:
Itk biT-7.
ZOhOREH R, TNTHESBREEEAL
7.
3. HEERonAY
SEAMIE, Schemel . R Lz EEHEED
B - THEM L, BRI 2 ¥/ —VIBK
&L
4. TLCRUPCIZLSTCsOR

Honey 100g

300ml of H20

pH 8.5 (IN NaOH)

100m1 of CHCla X2
Aqueous layer

pH 4.0 (85% HaPO4)
XAD-2 column
wash with 100ml of H»0
elute with 100ml of 60% MeOII
Eluate
concentrate to dryness at 35°
under vacuo.
add 5.0m} of MeOH

Test soln.

Scheme 1. Analytical procedure for tetracyclines

in honey.

TCsDRERREE LT, =4 7 ofd4—

957 4 EFEERBIC L AFEEROE,

) =408 4FF—bTS574—

F—rRUAMDERR 2 BREREL, HE
BREREREROEMICAE 020 | BkEE,
Tl— b ERAEFEERML, 0CTI6~18KR
&S, BonicHILMORMED & ik HE
DEREREEL L.

2) medEICLsh%

Fr— FRUAKIIBHERE L, BEHEa .

RBEL, 5H%SBICh, £MEL, UVlamp

(36508 ) THIER Ko FERALL:.
HRARUEE

ERERSPOTCsD M, 48, HECEa
g s o=t 557 4 —ERLY, SEEFAH
28 AN TSN, EEEEMCEIOT
LITORERET- /.

9, Mithic 20T, BAEEEATHEERECHER
TAHEBRMSE L, BEMEHE TR TR AL
MG EON, SRBCOFESEOTEHEMLA.
iz, OTC, CTCOMERENETCEMAT
BBz 2O TREIE L, BAEEATil, TLC
KA BBEEE <A 7T AIHIKEDTAZET
BETYYASLVT L — + OFMEREIT I NS B
A, EDTARHEOREEMET ST LbG, N4 4
A—b457 4 —RRAEYTH-7. 22T, TL
CRAZV—rORFEIT-71cE A, YA TL—
bbb —27r— O SHERBOEED
EIEPRECA4 - b 7374 —ICHALPT L,

- Table 1. Bf Values of Tetracyclines on Cellulose TLC and PC

. Cellulose Paper
Tetracyclines - b o * P g
OTC 0.25 0.56 0.51 0.5 8 0.50
TC 0.25 0.83 0.82 — —
CTC 0.4 C 0.89 0.8 8 0.4 4 0.53

* solveni system
. 2-BuOH sat. with H20

. CHCls : MeOH : 0.1M KH.PO4 (pH 4.5) (65 : 20 : 5, lower layer)
CHCl3 : MeOH : 0.2M (COOH): (pH 3.0) (65 : 20 : 5, lower layer)
. n-BuOH : AcOH:H20 (4 : 1 : 5, upper layer)

n-BuOH : MeOH :H20(4 : 1 : 2)

o e o
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FThEERAEED T L — AT - FEBCLYT
WZ s, TLCREHEEAZSEFLVWELO—X
ZL- %Az, Table 1. KTLCRUPCIC
L ATCsORMEFER LM, T TLCTIHEH
BEDEUCT, 3SEOTCsHE ABL, 4 4
A=+ 776 L CHHHERNARTS -, i,
Bl s TIROTCE T CIRIAHLI WA, BEE
b AT AT LiCE T CORENER
Liiot, REPCRBVWITEMERe TIHOTCE
CTCOREMES , ~444— 77 46 ETHIEM
EE LHApEER A b, o BRRRERd TiRAK
OEBOIIEIT L O EOREICHBE RIS T D>
2. #-T, TCsoHiEEvo—2Fr— itk
BTLCTIHZ &Lk,

ElEDRIT, BE 2 REICOVTHEERIT- 2 &
A, 18EL LT COMIEEMAA SR, BIBE
B O(0.06 pp/g) LT TH-7:.

Bt cnsti s, <444 — 777 4 — 3D
HEC IR ENRS <, FHERILTETS
5. LirL, ZOEFOERSoTHEN, BRobiL
WHROBENEL CNAEEIE, BETORMMBSS.
Gigid, MHFELED A -7 57 4 — DR
EabiFadlbics HEBs &Mt onic, tho
LR AR TR A TETHS.

T & B
BECERT S TCsOBRBIC KD, N1 A4 —
V3T 4% LEHMNELTTLCEPCO
AT,
2R, FL— bELTTFHO.IMY » BEES®%
(pH4.5) CHIRA L fct v -7 b — %, B
BEMSEE L L€ CHCly : MeOH : 0.1 MKH2 PO4

(pH4.5) (65:20: 5, lower layer) RUCH
Ciz : MeOH : 0.2M (COCH)2 (pH3.0) (65 :
20: 5, lower layer) RV ¥, OTC, CTC,
T CHBIFS SR LIz,

Pl EDSGHT, BE 2BEICOVWTREERIT 2L
5, 1#dks T COMIEMA A bhfohs, ikl
B O(0.05xg/9) BT TH =1,

Figic, BARRIUT A0 22 O A BRI AT
HRON £ RURBELGCWE RO v iR L FR
DFACEHRLETS.

x #&
1) EEEREEEMARER  SRERRPOR

BYERERE, B1HEO3 (1981,

2) WAL, MGHT, EXT, BRER : HE

Mg IgTATEER, 35, 187~191 (1984).

B B, FHE-, FHRE—, SAHEHE  #iE,

103 (5) , 531~537 (1983).

4) H.OKA and K.UNOQO: J. Chromatogr., 284,
227~234(1984).
5) H.OKA and K.UNO: J. Chromalegr., 295,

129~139(1984). ,

6 ) H.OKA, Y.JKAI, NNKAWAMURA, K.UNO,

M.YAMADA, K.HARADA and M.SUZUKI.,

23 rd International Symposium Advances in

Chromatography, 1986, Chiba.

7) E . NEIDERT et al. : J. Assoc.. Off. Anal.
Chem., 70 (2) , 197~200 (1987).

8) MILE—, BEH=, FHEE—, fiegyde, i
AR : BiEE M4 TSI, 18, 35~40 (1984).
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ZRERESFRRER - HW2S - HAN6IFEE

BHNFEEORRBILEITEA 7 LT o FORTFICDNT

# £ R 2%, &

ﬁ*’% $
¥ .0l H R ORY,E B 5

] RS B A*

A**

The Epidemiological Study on Epidemics of Influenza in Nara in 1986—1987

Tsuneki INOUE *, Satoshi YOSHIDA *, Ko SHIMAMOTO*, Naoto TANI*
Mamoru NAKANO¥*, Yasuji NISHII* and Morito TAMAKI **

ZREREFAE5ED, v 7 vz Y FORITREERNMNIELS O TE - 1. BHESORLEHHS 10
(LIEFO60EI2A LEERIGIEL Ao 2 Xy AT, 2ARKA LIS -7, SEOBHBEH L HFH IS8
AT, BEEDL00AUTTH - 2 ORIFRBREELR POC ETH 7. A Y TAZ Y F o 4 LR
thahfco b o 2 7 AR YT, BME04EI2E 11 B OEBHVIETIVERD BEH, LEIIC A v BUIIERS

BHx i, SE2OHMRITIT<TAVHEETH - /2.

# F
FREEREICHET L f ABHTUATRRIOIE S Bicidia &

AERIHENE (D, AVvEBRETHRICANE- T

Bilisnghy, TokT H TUHETTEHIR A
OBRMBENRENRSED | ZH ORI HEST
kB ETIZFUREOA /X2y 10,/ 83h i
DERLTVY . 20T DERIZTOERED
FATHERISNLOT, BHERBTHEA U/
120, 7868k% 7 7 F rHRICEEL TR 2MEIEL £5
LY. UL, FHREVZOSEA Y BRORT
Mah oo, EEEDA v 7vr vy FERESESA
ETRFAEICET T, BITRESINMETSH 1.
EZRETEEA VBB ENE,h - 1oh, &
T A VERIOHEITESE SR, AV ERA B
H L= D3 FF061££12 5 11 B % B By O
BESLTH-7. CORITE BRITIHIBMBLERELL
B 3ESRDDT ETH -2,

7T, KERBHZLOEDA ¥ 701w HFOR
TRE, A28 sl 20FEHELBEL O
THETE.

HEBLUHR

1. 940 RPERE

HHISE TERRERL DR TINALBEIBOHLE
=0 EEEEICES UL BEEIRA SRk
TYA w2 DEERL . TOHEEERREITT

MABERRCRE - . SEICEREEBIEMD CKHM
s AL, 9% o4 rRic>0 T H [&8ick
BEIEZE{T-/z. HIABRITIZ A /fEX, 737779 (H
INI), A/Nvas /10783 CHINIY , A
Wif/120786 (HINI) , A/EE/ 278 (K
SEFONER oThrhicHd 3RMmBEMAL:.
ZREOHRCH T A RME L =7 b ) RFNE
(BEED ©, zhilotkicwd 2 HRmEErF
B & DB S e b O TH B,

2. MERPEMRE
BohicBEATIMFICOWTH I B CHiEl
MELA. HIfRMAEUEERL bDEBIEE
Uiz, MHLATER, ANy 2.7107837 (H
INI), A i@, C20.-85 (H3N2) , B/
2 /8B LA/ RS2 /86THS.

7 2

1. A7z FRBORERR
BEOBNFERAER 1 IR L, BERECE
i PO EEIRHHREENOXESHERS» & T
bz, BEOCRNIIZATAE 1 Aot T8
A SN T, I IERE OBRER T Hh I 1518
ATH ot BEHEY — ~ 4 5 v R gk 2BEH
EHCRI2ZAO 4BICNES E— 7 A LN, B
gt & Rt AR -2k 1 AD 3 BTH - 7.
FEERAELRE T, BYREY—~<4 7 7208

* FEIRLER BRI TR
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(A

400 '—-*%a;:%%gg/z K%%gg%bo)
. EFRE, LD
SrEESREL
00 F
£
110
200 |
5
100 |
=)
B1 4»v7r: s FREFOEMEACRNE 4 R 38
#1 470z FREEOERNFEAEIRT _
HBOE B E EF HIREE | K KON SRS | EMSEEE
# ¥ B
h ¥ & 6 93 72 6
K 12 395 198 12
SR I 2 30 23 2
z O {h
it 24 518 293 24
#2 94 MRS S NEFORE
. _ _ oA IR YRR M % % 0 K&
| W EE B REREE TR | BEn | RAE | BEXK
1| KEHAER (5 b B S61. 12, 4 12 0
2| BEWOMER & OB O 12. 11 10 4
3] EBgE/NER |4 B | 8620 1,13 10 3
4 KRR 2HE | B 1, 21 10 4
5 | HThEANEE |4 B W 1.23 10 2
6 | BraohEg |F % B 1.23 10 0
T ERMEE | KNESHT 1. 29 10 3
Blmfrh kg (M R W 1. 30 10 0 0
9 | Ky ENERE | T B O 2.9 10 0
it 92 16 0
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EHMERRETOEAL D B -T2,
BEOHRBIFERRIEER IR LA, ERRES
B BN 20MEERO KERS ISR L/ NERR T, gk
RbHThic 2 BRiKd bk KAREOREE
FTRTERABICED > TV .
2. AN ZFHRIR &M EORE
HARETOBEC DO TIT- oA v SHEMD
M BADRREEE 2T EH. 94 VRERY)
RIS L F R RIRN6 1 2212 8 11 B I AR KR E1T -

RV ETNEETh . TO®R1IAICA-T
3 S B A MR Lo, BERM)ITIE O MEERe2
ZDHE 4 fEERI6RD & o 4 L B, BEBERLT.
ABTH -7, £z, IFEFHIREEZT-H0EHT
iz 1 EHD b BTV THENT, 3<TEMETH-
7-.
oA v ABIRRAEENCATHESE (1), 12
Ho 2BIcERSE» S bMBAL bR L. £
D% 1 BECRERAMSOLKRE, 1 AD 2:EEE

#E3 SV NADOREN IER

RN FL 7 AW, 37,79 | A/Bangkok/10/83] A/ \LJ.7120./86 | A/ZB/ 2 /86
A/HER37.719 512 512 <32 6 4
A/Bangkok./ 10,783 1,02 4 2.048 <32 256
A/ WL/ 12086 256 512 2,0 48 2,048
A/ZEE/ 2 /86 64 6 4 512 1,02 4
e, RN | e e
ASERS 486 128 6 4 512 2,048

(6, BN

A/EE/ T /86 6 4 32 6 4 512
(i479—86)

A/ZSEL/ 8 /86 256 128 1,024 4096
(3448386

A/ERES 2 /8T 128 64 512 2,048
(ER8 , AEBIHN)

A/TE/ 5 /8 128 6 4 256 2048
(1587

A/ZEL/ 8 /8T 128 6 4 512 2048
(%13, REA4D

A/ZSEL/10,/8T 128 6 4 512 2.0 48
(#18, KA

A/EEL/12/8T 128 64 512 2048
(#22--8T)

A/ZSEL/ 13,/ 8T 128 64 512 2.0 48
(ER16, HT M)

A/EE/ 14,87 6 4 32 6 4 1,024
@8, HTHEN

A/EE/ 1687 64 32 256 1,024
(E8, EE

A/EER/T/8T 128 6 4 1,024 2,0 48
(E10, EIF/N)
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#®4  DURSHT

FoR N\ dniE A/Brajil/11/78 | A/Bangkok/10/83 | A/ 1UE/120.786 | A /t&ik 4 ./86
A/ Brajil.”11./78 512 128 <32 <32
A/ Bangkok /10783 256 512 <32 <32
A /3. 120,/86 32 64 1,024 512
AsBR 486 |32 | 32 . 512 ... 1024 .
ASZR/ 2 ./86 <32 32 256 2586
A/SE=R/4./86 <32 <32 256 2586
AR/ T /86 <32 32 128 256
AR 8 /86 <32 <32 512 2586
A/ZR/ 2 /81 32 32 2686 1,024
A/ER/ 8 /87 32 32 2,048 512
A/ER /10787 <32 32 1,024 512
A/SEBR/12787 32 6 4 2,048 1,024
A/SER13/87 <32 32 1,024 256
A/EBR1T/8T <32 32 512 256
F5 FEIHER

% B f& | B |5RE| ¥ (BB W % W B | F| |
No. Eits ° B H

R 3y [35°C 37ClEB I FiAm sz i f‘;g & i ;g & o |m | n E
Il AKEHHBE 12 511 3|1 4|6 21| 1|1
2l W phEg|lo)2 232188110 4|7 |4]1|5]3 3
3| A BIE/NER |10 1 |4]5 8|7 576 |6 |2 |4]1 8
4|k BB 1|5 |3f1]8]7 98|57 1|1 1
5| &9 hE e 10 1154 103 Bj6 |01 |2]4]3 3
| &y m/hEKE 0] 8 |1 |1 31|68 411
T &R MNEZE 21315 41186 4 2|3 2
8| WA £ o (10 31215 5173 |6]|5 8 3|2
9| # 4 E/NER[10] 10 4 2 1] 3 4|1

al 92|26 |15 |24 | 25| 2 {42 |44 |11 | 58|42 |48 (34 |22 |24 |15 17
ERERER SE A VRERIN L, Bho © - O TEN PHAERIRRICRIEREL AL . 2R

231 BO3ETH-. 2ARA-ThGREH
Hightid-7. LA A v T~TA Y HE
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Table 1. Analytical Results of TBTO in
Fishes on the Market in Nara Prefecture

1986 1987
Sample '(Pp}?g[% Sample ?‘IE;II‘HO)
Not Cultured Not Cultured
sole N D* pilchard ND
sole ND sillagioid ND
saurel ND saurel ND
saurel ND spanish ND

mackerel
mackerel ND

sea bream**| ND

mackerel ND
pilchard ND

sole ND sole ND
saurel ND
Cultured Cultured

yellowtail 0.2 yellowtail 0.8

sea bream | 0.3 sea bream | 0.4
yellowtail 0.2 vellowtail 0.1
sea bream | 0.6 sea bream | 0.4
vellowtail 0.1

sea bream | ND

vellowtail 0.3

* i Not Detected (Detection Limit 0.1ppm)
** . This sea bream is “amadai”
The others are “madai”
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